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:awhab nakataynem ayas ini nagneD  
.1   nakujaid hanrep muleb nad ilsa halada ini ispirks apureb ayas silut ayraK
 nad isatresid ,siset ,anajras( nupapa kimedaka raleg naktapadnem kutnu
 firayS natluS iregeN malsI satisrevinU id kiab ,)ayniagabes  uaiR misaK
.aynnial iggnit naurugrep id nupuam  
.2  ucek ,nial kahip nautnab apnat ,iridnes ayas naitilenep inrum ini silut ayraK  ila
 nesod mit nahara
gnibmibmep  gnibmibmep ,silunepadapadainihaimlisilutayrakisakilbupkahnad
.2 gnibmibmepnad 1  
.3  ini silut ayrak malaD   silutid halet gnay tapadnep uata ayrak tapadret kadit
 salej nagned silutret araces ilaucek ,nial gnaro nakisakilbupid uata
 aman naktubesid nagned haksan malad nauca iagabes nakmutnacid
.akatsup ratfad maladid alup nakmutnacid nad ayngnaragnep  
.4  i naataynreP  irah naidumekid alibapa nad aynhuggnuses nagned taub ayas in
 akam ,ini ayas naataynrep malad naranebkaditek nad nagnapmiynep tapadret
 halet gnay raleg natubacnep apureb kimedaka isknas amirenem aidesreb ayas
l isknas atres ,ini silut ayrak anerak helorepid  amron nagned iauses aynnia
.aisenodnI kilbupeR aragen nad iggnit naurugrep id ukalreb gnay mukuh  
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   NAHABMESREP    
 
asaR  s  rukuy  itnehret kat aw uhanahbuS hallA adapek ala’at  nad atnic narubaT .
gnayas hisak - nataukek ukirebmem halet uM nasalhkiek ,   ukpudih ilakebmem nad
 umli nagned epmem atres tamhar satA .atnic nagned uknaklanekr   nad
 .nakiaselesret tapad ini ispirks aynrihka nakireb uakgne gnay nahadumek
awalahS  kutnu nakhapmilret ulales malas nad t WAS dammahuM hallulusaR . 
atic irad lawa hakgnal haubeS -  gnay atic  ayas ini itawel  
aumeS  ubI nad hayA kutnu aynah -K ret u atnic  
...naD  
uggnut ubI nad hayA ini amales gnay naitnaneP  
 hadniret gnay utkaw adap aguj iapmasret halet aynrihkA  
aynalages irad rihka nakub ini aumes ipateT  
 naped asam kutnu nagnaujrep utas irad lawa naknialeM  
abmesrep uK atnicret ubI nad hayA kutnu halaynah ini silut ayrak nakh  
’odnem aynitneh kat gnay .aynkana naka   
 
...ubI  
itah taugnep kosos halada ubI  ini awij nad  
uknapudihek malad takialam halada ubI  
Y ayndujus paitesid a’odreb ulales gna  
 nad nalisahrebek kutnU kana naseskusek - .aynkana  
nagnarukek nad hasus naadaek malad aynkana tahilem nigni hanrep kadit ubI  
 aynkana naaigahabek kutnu nabrokreb ulales aI  
naT aynhubut adap hitel lanegnem ap  ...hirmap nad  
...hisakamireT  
hayA ...   
 aynkana adapek kiab gnay pudih nahara nad tahesan irebmem ulales gnay gnarO  
 anerak halel aynkana nigni kat aI eb ...nakasarem gnay ai pukuc ,sarek ajrek  
um hubut irad rilagnem gnay sared narucucreb gnay tagnireK  
kana naaigahabek kutnu nagnaujrep nakapureM - um kana  
aleR  um awayn nakhuratrepmem  
um pudih malad hitel nad halel atak lanegnem hanrep kaT  
 kutnu naarasgnesek ada apnat ,naaigahabek halaynah nakrikif uakgne gnaY
 ...um licek agraulek  
...hisakamireT  
ukgnudnaK araduaS  
ayas ,hisakamiret adnat iagabeS   kutnu ini ayrak nakhabmesrep  uk kakaK hmlA
 )akE(  uk samaM mlA ( A nad )rakifluZ kid - ( ukkida nashkI nad araR )  hisakamireT .
em halet isaripsni nad tagnames nakirebm   ,ini rihka sagut nakiaseleynem malad
od aumes agomes ’ knakidajnem kiabret lah nad a nay idabirp u ...igal kiab hibel g  
gnibmibmeP nesoD  
 kapaB nafloS irdnehkaB   kapaB nad amatarpalsaT nawrI   gnibmibmep ukales
 utnabmem hadus kapab kaynab hisakamiret ,ayas ispirks  ayas  ,ini amales
gnibmibmem ,itahesanem   iapmas ayas nakharagnem nad  tapad  nakiaseleynem
.ini ispirks  
 
OTTOM  
“  gnades hallA awhab irid naktagni ,nairidnes asarem umak akiteK
hallA nad uak ada aynah raga ,umirad akerem nakhuajnem ” 
 hunubmem uak ajas amas ,um aut gnaro nakawecegnem uak akiJ“
”iridnes umirid  
 
“  )aut gnaro( aynaudek padahret umirid halnakhadner naD  
,halnakpacu nad gnayas hisak hunep nagned  
  audreb akerem anamiagabes aynaudek halignayaS uknahuT iahaW“
””licek utkaw uka kididnem halet   
lA .S.Q( - )42 ’arsI .  
 
“ itsap uti natilusek amasreb aynhuggnuseS   akam ,nahadumek ada
,)nasuru utaus irad( iaseles halet uakgne alibapa   
  )nial gnay nasuru kutnu( sarek ajrekeb halpatet  
”parahreb uakgne halumnahuT adapek aynah nad  
 ysA .S.Q( - 6 hrayS - .)8  
 
“  gnay nad narapmah iagabes imub umigab nakidajnem halet gnaY
nalaj uti imub id umigab nakidajnem halet -  naknurunem nad ,nalaj
 uti najuh ria nagned naknahubmut imak akaM .najuh ria tignal irad
sinejreb - hubmut irad sinej - macamreb gnay nahubmut - .”macam  
 .)35 ahahT .S.Q(  
 
“  ”umkutnu naklubak uka halitsap ukadapek hala’odreB  
lA ,S,Q( - )06 nimkuM  
HISAKAMIRET NAPACU  
hutakarabaw ihallutamharaw mukiala’umalassA  
nad ijuP ,halliludmahlA   rukuys taridahek sata   uhanahbuS hallA Wa T ala’a  ,
 tapad silunep aggnihes ,aynhayadih nad tamhar nakirebmem halet gnay
leynem “ ludujreb gnay ispirks nakiase  nahubmutreP  namanaT lisaH nad
( numitneM  suvitas simucuC  isartnesnoK iagabreB adap kinopordiH araceS ).L
kinagrO manaT aideM nad xiM BA naturaL  .”  utas halas iagabeS tarays   kutnu
eg helorepmem l  ra S anajra  nainatreP  hisak amiret nakpacugnem nigni siluneP .
 aumes adapek od apureb utnabmem halet gnay kahip ’  sata narikip nad aganet ,a
 siluneP .ini ispirks aynnususret adapek hisak amiret nakpacugnem  :  
.1  gnaro audeK  A atnicret uk aut adnahay  soS.S ,otnayraH   nad I nub  ad  ,itrahuS
dP.S  , ,haysnamriF iniD laziaF uk saM  kidA -  uk kida  lulalhU dammahuM
irhsA irbeF arhazzA nad nashkI  atres   iradnaluW narT akE uk kakaK mlA  
 ,rakifluZ dammahuM uk saM mlA nad  gnayas hisak nakirebmem halet gnay
 .ini taas iapmas itneh adait gnay nagnukud nad  
.2  rE idE kapaB D ukales D.hP ,.cS.M ,.tP.S ,naw kaF nake  nad nainatreP satlu
 nakanreteP .uaiR misaK firayS natluS iregeN malsI satisrevinU  
.3  kapaB   I nakeD likaW ukales cS.M ,amatarpalsaT nawrI .rD  satlukaF
 nakanreteP nad nainatreP .uaiR misaK firayS natluS iregeN malsI satisrevinU  
.4  ,.tP.S ,aniledA inairT .rD ubI   P.M  II nakeD likaW ukales  nainatreP satlukaF
 nakanreteP nad .uaiR misaK firayS natluS iregeN malsI satisrevinU  
.5  kapaB   III nakeD likaW ukales cS.rgA.M ,.tP.S ,ilA idaysrA .rD  satlukaF
 nakanreteP nad nainatreP aiR misaK firayS natluS iregeN malsI satisrevinU .u  
.6   nashkI airkuyS .rD kapaB  satlukaF igolonketorgA idorP autek ukales maZ
 satisrevinU nakanreteP nad nainatreP uaiR misaK firayS natluS iregeN malsI  
.kimedaka gnibmibmep ukales nad  
.7   kapaB nafloS irdnehkaB cS.M ,.P.S ,  ukales  od se  I gnibmibmep n nad  apaB  k
D  .r amatarpalsaT nawrI ukales cS.M ,  gnibmibmep nesod   II  halet gnay
 kaynab nakirebmem  ,nahara  isavitom ,tahisan kitirk ,   nad naras   aggnihes
.nakiaselesret tapad ini ispirks  
.8   iS.M ,.P.S ,dumhaM ramsuY kapaB nad iS.M ,.P.S ,aysoritpeS araiT ubI
ijugnep nesod ukales hisakamiret ,  sata  nad kitirk   nakiabrep kutnu naras
s .ini ispirk  
.9  kapaB   cS.rgA.M ,.tP.S ,ilA idaysrA .rD gnadis autek ukales . 
.01   ulales gnay kimedaka gnibmibmep ukales P.M ,.P.S ,irasanamreP hadnI ubI
s nakiaseleynem tapad raga nagnukud nad isavitom nakirebmem .ini ispirk  
.11  lukaF fats huruleS nad igolonketorgA idutS margorP nesod ubI nad kapaB  sat
NIU nakanreteP nad nainatreP   kaynab nakrajagnem halet gnay uaiR aksuS
hailuk silunep amales anugreb namalagnep nad umli . 
.21  tabahaS  silunep   ,tayadiH ohdiR ,atnanA ogriW horifhgaM  anamaskaL ayaJ  ,
itnailuJ inaR  , inayirtiF lutaifhtuL ,  ,atiwuJ icuS ,hahilohS sinA dP.S ,  akfiR
 ,akinoM itnaS nad beK.dmA ,arehaM  iS.S  isavitom nakirebmem ulales gnay
ispirks nakiaseleynem asib silunep aggnihes tagnames nad . 
.31  T name - namet  y  halet gna silunep utnabmem kaynab  ini ispirks nakiaseleynem  
irtifaS azirE , ,P.S   itseR ,iwitnahirP ,hasinaP haipuS ,imzaruN ,itawaiteS aniR
dnA alE ,inayar P.S ,  ,iwitarP iseR ,  ,irasnaluW hadnI nawI ,ydnaS  nad  irhayS . 
.41  nameT -  igolonketorgA namet  D 5102 : niflA  ,haitutsA ,P.S ,ydniC ,P.S ,
 ,natnI ,asilraM irtuP irtiF ,  ,nimoR ,  ,ardaN  ,akidnA  ,nashkI damhA ,iwD
 ,sirdI ,nidulawayS ,idayluM  ,onoyraS idianuZ , ydneV fedA ,   natakgnA nad
 5102  naktubesid tapad kadit gnay igolonketorga roinuj nupuam roines atres
tas aynaman od nad nagnukud sata hisakamiret utasrep u ’  .ayna  
.51  nameT -  LKP namet  IDABA ARARA TP MPPB  7102  )RIU nad RU ,NIU(  nad
namet -  namet 8102 natnauK uluH gnujnaT aseD NKK ,  tapad kadit gnay
od nad nagnukud sata hisakamiret utasrep utas aynaman naktubesid ’ .ayna  
 aumeS  uti nupapa rasebes nad nupapa kutneb malad utnabmem halet gnay
odnem tapad aynah silunep ’ S hallA agomes naka W uhanahbu ala’aT a   ulales
 .aynnanabrognep nad nasulutek alages iohdirem nad salabmem atres ,ignudnilem
.nimA ..   
baw ihallutamharaw mukiala’umalassaW hutakara  
                    rabnakeP ,u     rebmeseD 9102  
  
                    siluneP  
    PUDIH TAYAWIR  
 
murgninaivoN irasatirruP iweD  nakrihalid   ,atrakaygoY id
T adap  laggna 52  6991 rebmevoN  . rtuP i  kapaB irad otnayraH  ,
soS.S   ubI nad itrahuS dP.S , ek kana nakapurem gnay , -  3 irad 1
 ilawagneM .araduasreb  nakididnep  id kanaK namaT - kanak  
amatitkuM itrakaM  nuhaT adap  002 0 id   ,gnidaG narucnaP
gnupaT  netapubaK , rapmaK   sulul nad T adap  nuha 002 2  adaP .
T nuha  2002  alem  NDS id rasad halokes naktujn ,gnidaG narucnaP 110   natamaceK
gnupaT  netapubaK , rapmaK  8002 nuhat adap tamat nad  .  
 
002 nuhaT adaP  8  ek nakididnep naktujnalem  halokes takgnit natujnal   id amatrep
 NPMS atrakaygoY siteJ asaweD namaT   nad tamat  1102 nuhaT adap . P  ada nuhaT  
1102  silunep   naktujnalem  ek nakididnep  NAMS id sata hagnenem halokes  2
gnupaT   rapmaK  nad tamat   adap T 4102 nuha  .   
 
 adaP alem 5102 nuhaT  iul  rulaj  iskeleS amasreB   iregeN iggniT naurugreP kusaM
(SB NTPM )  igolonketorgA idutS margorP adap awsisaham idajnem amiretid
 misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
uaiR .  nagned iapmas iluJ naluB adaP rebmetpeS  102 8  ajreK hailuK nakanaskalem
atayN  )NKK(   id  natnauK netapubaK natnauK uluH natamaceK gnujnaT aseD
uaiR isnivirP ignigniS  .  
 
B  nalu  sutsugA  rebmetpeS iapmas 102 7  nagnapaL ajreK ketkarP nakanaskalem  id
P A T arar  A idab gnawareP , . m siluneP  adap naitilenep nakanaskale  nalub teraM  
 iapmas  nagned inuJ  102 9 .RIU TPU mraF orgA ARIU esuohneerG id  
 
 adaP T laggna  9102 rebmeseD 72   raleg gnadnaynem kahreb nad sulul nakataynid
 iulalem nainatreP anajraS  pututret gnadis satlukaF igolonketorgA idutS margorP  
 satisrevinU nakanreteP nad nainatreP  iregeN malsI .uaiR misaK firayS natluS   
i 
 
 RATNAGNEP ATAK  
aridahek rukuys ijuP n hallA  ala’aT aW uhanahbuS   nakirebmem halet gnay
 nakiaseleynem tapad aggnihes silunep adapek natamalesek nad natahesek  ispirks
nagned  luduj  ( numitneM namanaT lisaH nad nahubmutreP“  suvitas simucuC L.  )
S B adap kinopordiH arace  manaT aideM nad xiM BA naturaL isartnesnoK iagabre
 .”kinagrO  
 ispirkS  kutnu tarays iagabes taubid ini nainatrep anajras raleg helorepmem  .
 hisak amiret nakpacugnem siluneP aB adapek ,.P.S ,nafloS irdnehkaB kap   ,cS.M
 iagabes .cS.M ,amatarpalsaT nawrI .rD kapaB nad I gnibmibmep nesod iagabes
II gnibmibmep nesod ,  nad kujnutep ,nagnibmib nakirebmem kaynab halet gnay
 ayniaseles iapmas isavitom ispirks  naker hurules adapeK .ini - ker nay na  halet g
 silunep utnabmem kaynab  naiaseleynep malad ispirks  silunep tapad kadit gnay ,
utas naktubes -  naktapadnem agomes nad hisak amiret nakpacu silunep ,utasrep
 hallA irad nasalab ala’aT aW uhanahbuS   malad aumes atik naujamek kutnu
ped asam ipadahgnem .itnan na  
acabmep irad naras nad kitirk nakparahgnem tagnas siluneP ,  imed
 nasilunep naanrupmesek ispirks   agomeS .ini ispirks   aumes atik igab taafnamreb ini
 .gnatad naka gnay asam kutnu nupuam inik asam kutnu kiab  
 
  
 ,urabnakeP     9102 rebmeseD  
 
 







 NUMITNEM NAMANAT LISAH NAD NAHUBMUTREP  
(  suvitas simucuC  ADAP KINOPORDIH ARACES ).L  
NATURAL ISARTNESNOK IAGABREB  
KINAGRO MANAT AIDEM NAD XIM BA  
 
murgninaivoN irasatirruP iweD  
56420228511  





M  nakapurem numitne arutlukitroh namanat   gnay  ,kamel ,nietorp gnudnagnem
 numitnem iskudorP .C nimativ nad B nimativ ,iseb taz ,rofsop ,muislak ,tardihobrak
 nahal ayntipmes nikames nakanerakid ,takaraysam nahutubek ihunemem muleb
aynsusuhk fitkudorp   arac utaus aynada tutnunem aynutnet nad naatokrep haread id
 ,fitkudorp patet raga tubesret satabret nahal nataafnamep naklamiskamem kutnu
kinopordih nagned namanat ayadidub aynutas halas  kutnu naujutreb ini naitileneP .
isartnesnok irad huragnep iuhategnem   kinagro manat aidem nad xiM BA natural
 numitnem namanat lisah nad nahubmutrep padahret kiabret gnay iskaretni atres
 inuJ iapmas teraM nalub adap nakanaskalid halet ini naitileneP .kinopordih araces
nacnaR nakanuggnem ini naitileneP .urabnakeP atoK id 9102  igabreT kateP nag
 isartnesnok halada amatrep rotkaF .nagnalu 4 nad rotkaf 2 irad iridret gnay )TPR(
 manat aidem halada audek rotkaF .%051 nad %001 ,%05 :farat xiM BA natural
 :kinagro  ,taepococ  naitilenep lisaH .idap makes nad makes gnara ,sikap gnatab
unem  aidem nad xiM BA natural isartnesnok aparebeb iskaretni awhab nakkujn
 naanuggneP .retemarap aumes padahret atayn kadit huragnepreb kinagro manat
 retemaid ,namanat iggnit nahubmutrep naktakgninem %05 farat xiM BA natural
ub tobob ,haubrep haub tobob ,gnatab  retemaid nad haub gnajnap ,namanatrep ha
 manat aidem naanuggneP .haub  ,taepococ tab  upmam makes gnara nad sikap gna
 aumes naktakgninem .amas gnay nopser ikilimem anerak natamagnep retemarap  





 FO DLEIY DNA HTWORG  suvitas simucuC( .L  )  STNALP
NOITARTNECNOC SUOIRAV TA YLLACINOPORDYH   
 CINAGRO DNA NOITULOS XIM BA FO AIDEM  
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C rebmucu   ,muiclac ,etardyhobrac ,taf ,nietorp sniatnoc taht tnalp erutlucitroh a si
C nimativ dna B nimativ ,nori ,surohpsohp .  ehT  fo noitcudorp srebmucuc   ton sah
 ,dnal evitcudorp reworran eht fo esuaceb si ti ,sdeen yteicos eht lifluf ot elba
 noitazilitlu ezimixam ot yaw a fo ecnetsixe eht seriuqer ti ,aera nabru ni yllaicepse
 htiw noitavitluc si yaw fo eno ,evitcudorp niamer ot redro ni dnal detimil fo
yh .cinopord  siht fo smia ehT   xiM BA fo ecneulfni eht tuo dnif ot si hcraeser
 noitartnecnoc  eht ot noitcaretni tseb eht dna aidem cinagro dna  dleiy dna htworg
rebmucuc fo   ot hcraM ni detcudnoc neeb sah hcraeser sihT .yllacinopordyh tnalp
rabnakeP ni 9102 enuJ  .ytiC u desu hcraeser ehT   )DPS( ngiseD tolP tilpS  taht
 4 dna srotcaf 2 fo tsisnoc snoitacilper  BA fo noitartnecnoc eht si rotcaf tsrif ehT .
 :aidem cinagro si rotcaf dnoces ehT .%051 dna %001 ,%05 :slevel xiM taepococ  ,
ksuh ecir dna ksuh laocrahc ,mets nref  fo snoitcaretni eht taht dewohs stluser ehT .
 ton erew aidem cinagro eht dna noitulos xiM BA fo snoitartnecnoc elpitlum
 tnacifingis  fo gnisu ehT .sretemarap lla ot saercni %05 fo noitulos xiM BA    thgieh ni
ew  ,tiurf rep tiurf thgiew ,mets retemaid ,stnalp   dna tiurf htgnel ,stnalp rep tiurf hgi
 fo gnisu ehT .tiurf retemaid taepococ  ot elba era ksuh laocrahc dna mets nref ,
.esnopser emas eht sah ti esuaceb sretemarap noitavresbo lla evorpmi  
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   NAULUHADNEP  .I  
.1.1  gnakaleB rataL  
 helo nakayadidubid kaynab gnay arutlukitroh namanat nakapurem numitneM
,.kkd aliafuT( aisenodnI id inatep   anerak kiab pukuc numitnem izig ialiN .)4102
 ,tardihobrak ,kamel ,irolak ,larenim ,nimativ rebmus nakapurem ini haub naruyas
 ,netorak ,nisain ,C nimativ ,B nimativ ,A nimativ ,iseb taz ,rofsof ,muislak
 .)9002 ,.kkd ansayuZ( ninopas nad tares ,niloklitesa  
 uaiR isnivorP numitnem iskudorp ,)9102( kitsitatS tasuP nadaB turuneM
 naklisahgnem 8102 nad not 22 naklisahgnem 7102 nuhat utiay rihkaret nuhat 2 adap
 gnay nainatrep nahal anerak idajret numitnem iskudorp aynhadneR .not 6,22
hila aynkaynab ,tipmes nikames   gnay nanugnabmep kutnu nainatrep nahal isgnuf
 irtsudni ayngnabmekreb nad kududnep halmuj ayntakgninem ,irtsudni tafisreb
 aggnat hamur nahutubek kiab takgninem suret numitnem naatnimrep akam ,nagnap
102 ,odiraS nad 5102 ,.kkd ayajiW( nagnap irtsudni nupuam .)7  
kapurem numitnem naatnimrep ayntakgnineM  ,inatep igab sinsib gnaulep na
d akam  ipatet naka ,tipmes nahal nakhutubmem aynah gnay manat edotem nakulrepi
am nahutubek iskudorpmem tapad hisam ruyas itrepes ,takarays - nad naruyas  haub -
aka ipukucnem kutnu nahaub nahutubek n  takaraysam . T  namanat ayad idub kinke
 .kinopordih utiay namanat satilauk nad lisah naktakgninem tapad nakparahid gnay
 hanat aidem nakanuggnem apnat namanat ayad idub nakapurem kinopordiH
hubmut aidem iagabes  ,namanat   itrepes loowkcor  , taepococ  ,  hibel nad makes gnara
 .)8102 ,itawamhaR( namanat igab isirtun nairebmep adap naknakenem  ayad iduB
 naruyas kudorp naklisahgnem itrepes ,naluggnuek kaynab ikilimem kinopordih
 .)7102 ,iniR nad hanitruS( aynnamanatrep iggnit satitnaukreb nad satilaukreb gnay  
 .TFN metsis utiay aynutas halas ,kaynab pukuc kinopordih metsis macaM
 nairebmep nad ria naktaafnamem gnay kinopordih metsis halada TFN metsiS
 raka madnerem naka aynitnan isirtun gnudnagnem gnay ria ,namanat igab isirtun
ed mm 3 hibel gnaruk malades namanat  maj 42 amales kirtsil apmop nautnab nagn
 nalisahrebek rotkaf amatu utnenep ,kinopordih ayad idub adaP .)6102 ,itawansiR(
 namanat numitnem  .isirtun nairebmep utiay  
 tapad kutnu emsinagro nakhutubid gnay nanakam malad taz halada isirtuN




 nahubmutrep igab lamitpo araces nakisakilpaid alibapa kiab nagned isgnufreb
 aynkadites nakirebid isirtuN .lamiskam gnay lisah iapacnem kutnu namanat
 nakhutubid gnay orkim nad orkam arah rusnu 61 gnudnagnem  31 ,namanat
 ,aC ,S ,K ,P ,N utiay nakirebid gnay isirtun natural malad ada surah aynaratnaid
.)2102 ,inuyhawruN( lC nad oM ,nZ ,uC ,nM ,B ,eF ,gM  
 isirtun isartnesnok awhab nakataynem )8102( ,itawamhaR naitilenep lisaH
 6 utiay numitnem namanat adap kiabret  ,aynnahubmutrep asam amales nad lm
 nenap asam aggnih manat hadnip haletes isirtun nakhutubmem numitnem namanat
 )fitereneg nad fitategev( aynesaf paites adap numitnem isirtun nahutubek atres
ggnut rotkaf awhab nakataynem )8102( ,kkd yraZ naitileneP .adebreb  xiM BA la
 huragnepreb  atayn .numitnem namanat retemarap padahret  
 numitnem namanat lisah nad nahubmutrep nakutnenem gnay nial rotkaF
manat aidem halada  namanat raka ayntakelem tapmet nakapurem manat aideM .
ahubmutrep kutnu arah rusnu atres ria pareynem gnay  nagnabmekrep nad n
 .namanat  anivliS  tarays ikilimem kiab gnay manat aidem ,)8002( lanirfayS nad
 ,kiab gnay esaniard ,arah nad ria takignem upmam ,namanat kajipreb tapmet utiay
 kadit ,tikaynep rebmus idajnem kadit ,raka ratikesid nababmelek naknahatrepmem
 agrah nad tapadid hadum ,kupal hadum  .harum fitaler  
 aidem naanuggnep awhab nakataynem )7102( ,kkd idniwrE taepococ   hibel
 irad kiab aidem   atayn adebreb kadit gnay lisah nakirebmem ipatet ,makes gnara
 nakanerakid inI .numitnem namanat adap natamagnep retemarap aumes padahret
taepococ  nem upmam  gnatab naanuggneP .kiab nagned ria napmiynem nad takig
 hadum utiay naluggnuek iaynupmem kinopordih manat aidem iagabes sikap
.kanul rutsketreb nad kaynab gnay aradu aggnor ikilimem anerak ria takignem  
b manat aidem ,)0102( itawakuS naitilenep nagned iauseS  tapad sikap gnata
 saul ,nuad halmuj ,namanat iggnit ,raka gnirek tareb ,raka emulov naktakgninem
 )6102( ,kkd hafrA .nailak ybab kujat rages tareb nad liforolk nagnudnak ,nuad
 gnay manat aidem nakapurem idap makes+hanat manat aidem awhab nakataynem
tnu kiab  aynnial naitileneP .nolem namanat adap gnatab retemaid nad iggnit ku
 naktakgninem upmam idap makes nad makes gnara aidem ,)8002( du’saM turunem




 tagnas gnay rotkaf nakapurem isirtun nad manat aidem sineJ  ihuragnepmem
 tapadnep aparebeb nakrasadreB .numitnem namanat lisah nad nahubmutrep
 lisaH nad nahubmutreP“ luduj nagned naitilenep nakukalem halet silunep ,tubesret
( numitneM namanaT  suvitas simucuC  iagabreB adap kinopordiH araces ).L
BA naturaL isartnesnoK  .”kinagrO manaT aideM nad xiM  
 
.2.1  naitileneP naujuT  
 iuhategnem kutnu halada ini naitilenep naujuT  
.1   iskaretnI t aidem nad xiM BA natural isartnesnok  kutnu kiabret kinagro mana
.kinopordih araces numitnem namanat lisah nad nahubmutrep  
.2  xiM BA natural isartnesnoK   namanat lisah nad nahubmutrep kutnu kiabret
.kinopordih araces numitnem  
.3  t aideM  numitnem namanat lisah nad nahubmutrep kutnu kiabret kinagro mana
.kinopordih araces  
 
.3.1  taafnaM  naitileneP  
  inatep adapek isamrofni nakirebmem ini naitilenep taafnaM karaysam nad  ta
 iagabreb naanuggnep ianegnem isartnesnok   natural  manat aidem nad xiM BA
.kinopordih araces numitnem ayad idub malad kinagro  
 
.4.1  naitileneP sisetopiH  
iuhategnem kutnu halada ini naitilenep sisetopiH  
.1   iskaretni tapadreT dem nad xiM BA natural isartnesnok irad t ai  kinagro mana
.kinopordih araces numitnem namanat lisah nad nahubmutrep kutnu kiabret  
.2   isartnesnok tapadreT natural   lisah nad nahubmutrep kutnu kiabret xiM BA
.kinopordih araces numitnem namanat  
.3  t aidem tapadreT ana  nad nahubmutrep kutnu kiabret kinagro m   namanat lisah








AKATSUP NAUAJNIT .II  
numitneM namanaT    .1.2  wollawS gnirpS sateiraV  
numitneM namanaT mumU nauajniT .1.1.2  
( numitneM  suvitas simucuC  naidumek aidnI aratU naigab irad lasareb ).L
iay naretideM hayaliw ek kusam  namanat ilha araP .2881 nuhat adap aniC ut
 gnerel id ayntapet ,aidnI halada numitnem namanat lasa haread nakitsamem
 utiay rail numitnem sinej nakumetid ini nasawak iD .ayalamiH gnunuG  simucuC
 .iihciwdrah dap aisunam helo nakayadidubid numitnem ilak amatreP  nuhat 0001 a
 namanat naksaul rabeynem asajreb gnay gnaro iagabes tubesid submoloC .ulal gnay
 .)3102 ,nianrakluZ( ainud hurulesek numitnem  
ruyas sinej nakapurem gnapej sateirav numitneM -  lanekid gnay naruyas
eN irad lasareb ini namanaT .arageN paites ripmah  itanimid kaynab ,arukaS ireg
 kaynab gnudnagnem nad ,hayner hibel ,kane gnay aynasar anerak takaraysam helo
 numitneM .raca uata nanisa kutnu nad napalal kutnu kococ tagnas aggnihes ria
 haub iaynupmem gnay adirbih numitnem nagnolog kusamret gnapej sateirav
p  kadit haub lakgnap nad hayner asar ,labet haub gnigad ,aut uajih anrawreb ,gnajna
.)7102 ,idraniB( tihap  
 kiab ,hayaliw hurules ek saulem hadus gnapej numitnem ayad idub ini taaS
 sinej nakapurem numitneM .)9002 ,du’saM( siportbus uata nupuam siport hayaliw
 agraulek irad naruyas selatibrucuc   nad izig nagnudnak kaynab ikilimem gnay
 kutnu laisnetop tagnas numitnem satidomok aggnihes kiab gnay taafnam
 id numitnem iskudorp nad narabeynep aratnemeS .fisnetni araces nakgnabmekid
m suret nuhatek nuhat irad aisenodnI  .)2102 ,.kkd idaY( takgnine  
hubmut umli turuneM -  ek nakisakifisalkid numitnem ,)inatob( nahubmut
hubmuT( eatnalP :modgniK :nagnolog malad -  atyhpotamrepS :oisiviD ,)nahubmut
 :sissalC ,)pututret ijibreB( eamrepsoignA :oisividbuS ,)ijibreb nahubmuT(
edolytociD  ,eaecatibrucuC :oilimaF ,selatibrucuC :odrO ,)aud gnipekreb ijiB( ean
 :suneG simucuC  :seicepS , suvitas simucuC  .L  
 ismusnokid atres iramegid kaynab gnay haub naruyas nakapurem numitneM
 iagabes aynah kadiT .napalal iagabes rages kutneb malad takaraysam helo  nanakam
tabo nahab iagabes naktaafnamid aguj numitnem ,ajas -  akitemsok nad natabo




 ,netorak ,nisain ,tares ,C nimativ ,2B ,nimativ ,1B nimativ ,A nimativ ,iseb ,rofsof
 ,niloklitesa  larenim aparebeb nagnudnak ikilimem numitneM .ria nad ninopas ,tares
 gnudnagnem aguj numitnem uti niales ,akilis nad muisengam ,muilak itrepes nial
 ,irasatipsuP( E nimativ nad talof masa ,)nadiskoitna( taelonil masa ,tanolam masa
.)8102 ,itawamhaR nad 6102  
 ,uaiR aynsusuhk aisenodnI id numitnem namanat iskudorp aynhadneR
 rutluk ,iauses kadit manat id gnay sateirav ,tipmes gnay nahal anerak nakbabesid
 .neisife gnaruk gnay tikaynep nad amah nasatnarebmep atres ,kiab gnaruk sinket
kaf )6102( ,kkd netniW turuneM  gnitnep tagnas gnay rotkaf nakapurem siteneg rot
 malad narepreb luggnu sateirav naanuggneP .namanat lisah naktakgninem malad
 gnay sateiraV .nahal saul nautasrep naruyas sativitkudorp naktakgninem ayapu
isife hibel naupmamek ikilimem ,iggnit lisah iaynupmem  nakanuggnem malad ne
 .simonoke ialinreb gnay naigabek kutnebret gnay tatnisotof nakisakolsnartnem nad
 iggnit lisah ayad iaynupmem gnay sateirav halada nakulrepid gnay luggnu sateiraV
em atres nikgnum licekes nagnukgnil nagned iskaretnireb malad ,libats nad  ikilim
.tikaynep amah nagnares padahret nanahatek  
 haub naruyas nakapurem ini naitilenep malad nakanugid gnay numitneM
 hibel ilak 4 uata 3 iapacnem tapad aynagrah gnay ,adirbih tafisreb iggnit izigreb
 iskudorp utiay gnapej numitnem irad naawemitsieK .lakol numitnem irad laham
satilauk ,iggnit agrah ,iggnit   nad nuad kusub tikaynep nahat ,kiab hibel lisah
 anivliS( aisenodnI itrepes siport haread adap kiab hubmut tapad atres ,esonkartna
 numitnem awhab nakatagnem aguj )9002( ytawamhaR .)8002 ,lanirfayS nad
d hayner hibel rutsket ,uajih hibel gnay anraw ikilimem  hibel gnay ria radak nagne
.takgnis hibel aynnanenamep utkaw nad sinam hibel asar ,iggnit  
numitneM namanaT igolofroM .2.1.2  
 ( misumes namanat kusamret numitneM  )launna  ralajnem hubmut gnay
tnebreb gnay gnagemep naaratnarep nagned udrep uata kames kutnebmem  nilip ku
( larips ulubreb nad gnaggnut raka ikilimem numitnem narakareP .) -  ayad ipatet ,ulub
02 namaladek adap lakgnad fitaler aynhubmut  -  numitnem namanat ,mc 06
.)3102 ,ulanaM( ria nahibelek nad nagnarukek padahret akep kusamret  
 gab nakapurem namanat nuaD  iagabes isgnufreb gnay hubut nagro irad nai




ukub irad raulek gniles gnalesreb aynasaib numitnem nuaD -  gnatab )saur( ukub
repes amil piriynem adum hisam gnay nuaD .)4991 ,anamkuR(  nad melap nohop it
tudus -  .)8102 ,gnibmohiS( rulet talub kutnebreb aynmumu ,gnicnurem ayntudus
 nagned talub kutnebreb nuad ikilimem numitnem )8102( ,itawamhaR turuneM
 nuad ,uti nialeS .aut nad adum uajih anraw ikilimem ,adnagreb gnicnur gnuju
reb ,igiregreb gnabacreb nad nuad gnalut ikilimem ,sulah ulub -  ini nuaD .gnabac
 gnalesreb kutnebmem gnay ,gnatab isis id tapadret gnay gnatab naigab adap katelret
aynsata id gnay nuad nagned nuad utas aratna gniles . 
 ( anrupmes agnubreb aynrasad adap numitnem namanaT tidorpameh  ipatet ,)
 ,isareneged imalagnem aynnimalek sinej utas halas aynisulove nagnabmekrep adap
 .lamron araces agnub idajnem gnabmekreb gnay nimalek sinej utas laggnit aggnihes
 ,aniteb ,natnaj utiay numitnem agnub macam 4 nakumenem namanat ilha araP
mes  ,sugab kadit tafisreb numitnem agnuB .)4991 ,anamkuR( narupmac nad anrup
 agnub nimalek isairav adaP .nagnukgnil naadaek helo ihuragnepid tagnas anerak
sueeconom  aynhalmuj amas ripmah aniteb agnub nad natnaj agnub esatnesrep ,
em agnub kutneB .)3102 ,ulanaM(  nad laggnut nimalekreb tepmoret itrepes numitn
 .)7002 ,.kkd akliM( utas hamureb  
  nakiricid natnaj agnub ,harec gninuk uata hitup anrawreb agnub atokhaM
 aynhalmuj ,agnub atokham hawab id kakgnebmem gnay naigab iaynupmem kadit
beb aynraulek nad kaynab hibel  aniteb agnub irad uluhad hibelret irah apare
 gnay haub lakab iaynupmem aniteb agnub nakgnadeS .)3102 ,ulanaM(
 aynmumU .)7002 ,.kkd akliM( agnub atokham hawab id katelret ,kakgnebmem
m aniteb agnuB .natnaj agnub haletes mane ek saur adap lucnum aniteb agnub  upma
 haub idajnem mulebes narugugreb aynasis ,%05± haub idajnem gnabmekreb
 .)4991 ,anamkuR(  
  gnay laggnut itajes haub nakapurem numitnem haub )3102( ,ulanaM turuneM
 nakubreynep imalagnem halet gnay aniteb agnub nagnabmekrep irad idajret
( isanilop  nagned )  haub awhab nakatagnem )4991 ,anamkuR( .natnaj agnub
 aynnaruku nad kutneB .gnatab nad nuad aratna kaitek id gnutnaggnem numitnem
macamreb -  haub tiluK .kednep talub uata gnajnap talub aynmumu ipatet ,macam
ub tiluk anraW .sulah nad litnibreb gnay ada numitnem hitupek uajih aratna ha -




 gninukek hitup uata hitup anrawreb ayntiluk ,hipip aynkutneb numitnem ijiB -
gnaur adap takelem gnilas nad ridnel itumilesid ini ijiB .talekoc iapmas nagninuk -
almuj nad nususret ijib tapmet gnaur ijiB .kaynab tagnas aynh -  tapad ini ijib
.)3102 ,ulanaM( namanat nakaynabrep kutnu nakanugid  
 ukubreb atres ulubreb ,hasab gnatabreb numitneM -  namanat iggnit ,ukub
 nuad iakgnat isis id hubmut gnay rulusreb nad gnabacreb ,m 2 iapacnem tapad
R .)4991 ,anamkuR(  7 aratna gnajnap naruku ikilimem gnatab sau -  nad mc 01
 01 aratna retemaid -  nalabenep imalagnem naka gnatab saur adap nad mm 05
 ,tauk pukuc ipatet riareb nad kanul rutsketreb numitnem gnataB .)3102 ,ulanaM(
saureb ,hipip talub kutnebreb - ulah ulubreb ,saur  ,uajih anrawreb nad kokgneb ,s
 .)8102 ,ytawamhaR(  
numitnem namanat hubmut tarayS .3.1.2  
  aynnagnukgnil alibapa kiab nagned iskudorpreb naka numitnem namanaT
rotkaF .aynhubmut tarays nahutubek nagned iauses -  itupilem gnay igoloke rotkaf
lrep milki nad hanat  nad kiab nagned hubmut tapad namanat raga nakitahrepid u
 ,ainud hurules saulem numitnem naayadidubmeP .lamiskam araces iskudorpreb
( sanap milkireb haread kiab siport ( gnades milkireb haread id nupuam ) siport bus  .)
 id manat id numitnem namanat aisenodnI iD  naratad nad hadner natarad haread
 0 iggnit -  008 aratna najuh haruc ikilimeM .)2102 ,.kkd idaY( lpd retem 0001 -  0001
 071 aradu uhus ,nuhat/mm - 032 0 .)3102 ,ulanaM( C  
  ,gnirek milki nakhutubmem numitnem namanat ,aynnahubmutrep amaleS
d pukuc irahatam ranis  1,12 aratna rasikreb gnay rutarepmet na - 7,62 0  ,idraniB( C
01 hawab id adareb aradu uhus alibapa ,ipateT .)7102 o  naka numitnem namanat ,C
 atirednem  .yrujni gnillihc satisedirepotoF   nahubmutrep kutnu ikadnahekid gnay
 8 halada kiab gnay iskudorp nad -  maj 21  gnajnap gnay haread id ,irahrep
 aynaradu uhus nad iggnit aynsatisnetni ,irahrep maj 21> irahatam ranis naraniynep
 natnaj agnub kaynab hibel naktahilrepmem gnurednec numitnem namanat ,sanap
.)3102 ,nianrakluZ(  
 naruk numitnem namanat ,)4991( anamkuR turuneM  haruc padahret nahat g
agnub naktabikagnem naka ini laH .iggnit gnay najuh -  kutnebret gnay agnub




 naktabikagnem ,kolocnem tagnas adebreb aynirah malam nad gnais rutarepmet
res aynhadum  nad gnupet tikaynep nagna werdlim yredwop    .nuad kusub nupuam  
 
 .2.2  TFN kinopordiH  
 metsis utiay ,aud idajnem nakirogetakid kinopordih )5102( ,inayruS turuneM
 taubid isirtun atreseb ria natural utiay fitka metsis kinopordiH .fisap metsis nad fitka
aregreb  utiay aynhotnoC .ria apmop nakanuggnem nagned isalukrisreb nad k  peeD
 euqinhceT wolF  ,)TFD( euqinhceT mliF tneirtuN   nakgnadeS .kinoporeA nad )TFN(
 nad muidem helo paresid isirtun ayak natural utiay fisap metsis kinopordih
 apnat ,namanat raka ek naksuretid  fisap kinopordih metsis hotnoC .isalukrisret
( ubmus metsis nial aratna kciW .)  
 raka nagned namanat ayad idub edotem utaus halada TFN rasad pesnoK
 aggnihes ,isalukrisret nad lakgnad gnay isirtun nasipal adap hubmut namanat
 riA .surenem suret araces negisko nad isirtun ,ria pukuc helorepmem namanat
 gnudnagnem nad isalukrisret tubesret  namanat nahutubek nagned iauses isirtun
 helo ,negisko halmuj ignarugnem naka hibelreb gnay riA .)3002 ,itawainreoK(
 natural iggnit nagned lamiskam taubid TFN metsis malad isirtun nasipal uti babes
ret negisko nad isirtun ,ria nahutubek aggnihes ,mm 3 utiay  .)4102 ,hadioR( ihunep  
 ini TFN metsis nakanuggnem malad nagnutnuek ,)7002( haidaN turuneM
 nahutubek ,namanat narakarep haread nailadnegnep nakhadumem tapad ,nial aratna
 gnay isirtun natural isartnesnok takgnit nad isirtun namagaresek ,ihunepret ria
utubid  ,namanat sinej nad rumu nagned nakiausesid tapad namanat helo nakh
 tagnas ,kednep gnay manat edoirep nagned ilak aparebeb nakahasuid tapad namanat
 lortnokret gnay lebairav nagned nemirepske nad naitilenep naanaskalep kutnu kiab
vitkudorp naktakgninem atres .namanat sati  
 metsis malad namanat nagnabmekrep ihuragnepmem gnay amatu rotkaF
 nad sinej nagned iauses gnay gnajnunep isirtun aynaidesret halada TFN kinopordih










 .3.2  manaT isirtuN  na  
 sativitkudorp aynmumu adap aisenodnI id )7102( ainuJ nad odiraS turuneM
 aparebeb helo nakkbabesid ini laH .hadner tagnas gnologret hisam naruyas namanat
 nad milki ,fisnetni muleb inatep nakukalid gnay ayad idub kinket utiay rotkaf
nat narubusek takgnit  kutnu nakukalid tapad gnay ahasU .hadner gnay ha
 isirtun nairebmep nagned halada aynutas halas namanat iskudorp naktakgninem
 arah rusnu nahutubek ihunemem kutnu nakukalid isirtun nairebmeP .namanat igab
am gnay lisah nakirebmem tapad aggnihes ,namanat igab .lamisk  
 kutnu ayapu nakapurem nakupumep awhab nakatagnem )8102( gnibmohiS
 naktakgninem tapad gnay namanat igab arah rusnu nahutubek iapacnem
 gnay isirtun nakhutubmem namanaT .namanat iskudorp nad lisah sativitkudorp
utiay ,aynhubmut nahutubek nagned iauses   nad orkam arah rusnu gnudnagnem
 nahubmutrep naktabikagnem tapad arah rusnu nahibelek nad nagnarukeK .orkim
 turuneM .anrupmes kadit uata uggnagret naka nahurulesek araces namanat
 idajnem muleb orkim arah rusnu ianegnem susuhk ,)4102( ,.kkd irusamhaR
tahrep  utas halas nakapurem orkim arah rusnu lahadap ,namanatrep malad amatu nai
.namanat utaus iskudorp nalisahrebek utnenep rotkaf  
 iauses gnay halmuj malad nakisakilpaid alibapa kiab nagned isgnufreb isirtuN
aadebreP .)2102 ,inuyhawruN( namanat nahubmutrep igab  aratna lojnonem gnilap n
 isirtun naaideynep adap utiay lanoisnevnok ayad idub nad kinopordih ayad idub
 nakirebid ,kinopordih adap isirtuN .)0102 ,iridnaM inaT ayraK miT( namanat
 natural idajnem aggnihes ria malad ek aynnakturalem arac nagned namanatek
rtun  kutnu manat aidem ek nakrilaid naka aynitnan gnay halini isirtun natural ,isi
 .)7102 ,ainuJ nad odiraS( namanat nahubmutrep  
 atres simonoke ,iracid hadum gnay nainatrep okot id kupup aparebeB
lpus iagabes nakanugid tapad ,skelpmok gnay arah rusnu nagnudnak  igab isirtun ia
 idub malad nakanugid kiab nad kococ gnay namanat isirtun utas halaS .namanat
 isalumrofid hadus gnay susuhk isirtun utiay ,xiM BA isirtun halada kinopordih ayad
   nakapurem xiM BA isirtun )6102( ,.kkd hamoqitsI turuneM .kinopordih kutnu
rtun  iridret ini isirtun ,kinopordih metsis adap arah natural nakidajid tapad gnay isi




 arah natural iagabes ini isirtun awhab tubesret isirtun nesudorp isadnemokeR
eM .haub naruyas nad nuad naruyas  hubmut kutnu ,)6102( ivoN nad ortsaS turun
 arah rusnu 61 adaP .arah rusnu 61 nakhutubmem namanat akam gnabmekreb nad
OC rusnu ,tubesret 2 O nad 2  manE .ria irad lasareb H nakgnades aradu irad helorepid
 emsinakem iulalem namanat tapadid aynnial orkim rusnu hujut atres orkam rusnu
 tubesret arah nahutubek ihunemem kutnu ,raka napares  
 rtin muinoma muislak utiay A isirtun malad tapadret gnay nagnudnaK  ,ta
eF nad tartin muilak -  ordihid muilak isireb B isirtun nakgnades eF atres ATDE
 gnes ,taflus agabmet ,taflus nagnam ,taflus muisengam ,taflus muinoma ,taflus
 xiM BA isirtuN .)6102 ,.kkd hamoqitsI(  tadbilom muinoma nad ,tarob masa ,taflus
 gnudnagnem aguj ON( 3- HN , 4+ aC , +2 H ,eF , 2 OP 4- OS , 42- K , + H ,nM , 3 OB 33-  ,uC ,
OnM 4-   .)9002 ,du’saM(  
  natural nairebmep malad amatu icnuk ,)5002( inaN nad inailsoR turuneM
 narila uata )CE( kirtkele sativitkudnok nalortnognep halada kinopordih adap isirtun
a malad id kirtsil  kutnu nakanugid CE .retem CE tala nakanuggnem nagned ,ri
 natural satilauk anerak namanat igab isirtun natural aynkadit kococ iuhategnem
 isirtun natural satilauk nakgnades ,iskudorp nalisahrebek nakutnenem tagnas isirtun
sartnesnok nairebmep adap gnutnagret  malad tapadret gnay marag iggnit nikameS .i
 kasurem tapad iggnit gnay marag isartnesnoK .CE ialin iggnit nikames akam ria
 rumu nad sinej paiteS .ria nad isirtun napares uggnaggnem atres namanat raka
adebreb gnay CE nagned natural nakhutubmem namanat -  .adeb  CE nahutubeK
 CE licek hisam namanat rumu akitek utiay ,nahubmutrep esaf nagned nakiausesid
 gnay CE akam takgninem nikames namanat rumu akij nad licek nakhutubid gnay
 utiay numitneM namanat adap CE nahutubeK .takgninem nikames aguj nakhutubid
 0,1 rasebes -  5,5 Hp nad )mc/Sm( 5,2 - .6,6  
  namanat kutnu CE nahutubek )8102( kkd aytesarF naitilenep turuneM
adebreb esaf paites adap numitnem -  2 ikilimem numitnem namanat anerak ,adeb
 namanat CE fitategev esaf adaP .fitareneg esaf nad fitategev esaf utiay esaf
 5,1 utiay nakhutubid gnay numitnem - mc/Sm 5,2  utiay fitareneg esaf adap nad   3 - 
 gnasgnarem kutnu namanat nahubmutrep halada fitategev esaF .mc/Sm 4
 nuad nad gnatab ,raka ,sanut nakutnebmep iapmas   .agnubreb naka namanat satab




 anerak fitategev esaf irad raseb hibel nakhutubid gnay isirtun inisid ,nenap aggnih
 .haub nakasamep gnorodnem kutnu nakanugid  
  xiM BA laggnut rotkaf awhab nakataynem )8102( ,kkd yraZ naitileneP
adahret huragnepreb  nagned gnukudiD .numitnem namanat retemarap aparebeb p
 gnay CE nairebmep awhab nakataynem )8102 ,.kkd aytesarF( naitilenep lisah
 atayn adebreb kadit gnay lisah nakirebmem numitnem namanat adap adebreb
nap skedni nad namanatrep haub tareb retemarap padahret  adap CE ialin ipatet ,ne
 mc/Sm 4,3 utiay kiabret numitnem namanat fitategev esaf  iggnit retemarap padahret
.nuad saul nad namanat  
   
 .4.2  manaT aideM  
  raka tapmet atres namanat raka ayntakelem tapmet nakapurem manat aideM
 gnay arah rusnu pareynem namanat  nad anivliS( namanat helo nakhutubid
 gnutnagret ,kiab nagned namanat hubmut muidem nafitkefeeK .)8002 ,lanirfayS
 kiab gnay manat aideM .ayad idub taas nakanugid gnay manat aidem rutsket adap
dum kadit namanat raka raga aynnaujut ,nagnir nad suorop tafisreb  upmam ,kasur ha
.)3102 ,sanA nad itnayajiW( arah nad ria napmiynem atres nababmelek agajnem  
  nad kinagro aidem utiay 2 idajnem igabid tapad namanat hubmut aideM
 naigabes gnay manat aidem utiay kinagro namanat hubmut aideM .kinagrona aidem
aynnenopmok raseb   tiluk nad gnatab ,raka itrepes pudih emsinagro irad lasareb
 aynlasim uyak taepococ  nad ijagreg kubres ,sikap gnatab ,idap makes ,makes gnara ,
nial -  nakapurem kinagrona aidem nakgnadeS .)8002 ,lanirfayS nad anivliS( nial
 natural sesorp irad lasareb gnay iggnit larenim rusnu nagnudnak nagned nahab
a nahab hotnoC .imub malad id kudni nautab  snops ,likirk ,risap ,leg utiay kinagron
 .)2102 ,.kkd irasanamreP( aynnial nad  
  itrepes kinagro nahab nataafnamep ,)5102( saimereY nad nawarI turuneM
 taepococ  aidem tisopmok iagabes nakanugid laisnetop tagnas ,makes gnara nad
rugnem kutnu fitanretla manat  naanuggnep igna  lios pot  manat aidem atres
 luggnu hibel huaj manat aidem iagabes kinagro nahab naanuggneP .kinagrona
 hadus kinagro nahab nakanerakid ini laH .kinagrona nahab nagned nakgnidnabid




  kinagro nahab naanuggnep nahibelek )5102( ,saimereY nad nawarI turuneM
 nagnabmiesek agajnem tapad gnay rutkurts ikilimem utiay manat aidem iagabes
 aynnaaidesretek gnay habmil tafisreb gnay amaturet kinagro nahaB .isarea
pad harum nad hapmilem  tilus gnay hubmut aidem fitanretla kutnu naktaafnamid ta
 hadum raka nad ria ,aradu aggnihes hamer tafisreb kinagro nahaB .nakitnagret
 orkim nad orkam irop ikilimem nad ria takignem tapad ,hanat iskarf malad kusam
y aradu isalukris aggnihes amas ripmah gnay .kiab pukuc naklisahid gna    
  kinopordih manat aidem awhab nakataynem )4102( ,hadioR naitileneP
 gnutnagret aidem utaus nababmelek takignem naupmameK .hanat itrepes isgnufreb
 alup raseb nikames akam lekitrap naruku licek nikames ,lekitrap naruku irad
pmamek  naaidesretek adap gnutnagret aidem sinej nahiliP .ria nahanem aynnau
.nakukalid naka gnay kinopordih sinej nad satilauk ,anad  
  malad akaM .adebreb gnay satisorop nad tobob iaynupmem aidem paiT
 nagnir gnilap gnay aidem nakanug aynkiabes manat aidem hilimem  gnay nad
:itrepes kinopordih kinagro namanat hubmut aideM .kiab satisorop iaynupmem  
 .1.4.2  taepocoC    
 taepocoC   tubas kubres irad taubret gnay kinagro manat aidem nakapurem
 ,kinagro tafisreb aneraK .apalek taepococ   tagnas gnay ria pares ayad ikilimem
gnit  0,5 aratna Hp gnatner ikilimem ,ig -  kutnu kiab aggnihes ,libats pukuc nad 8,6
 nahab nakapurem apalek tubaS .)7102 ,osraD nad onoskaL( narakarep nahubmutrep
 sata nususret tubesret rasak tareS .rasak tares gnudnagnem kaynab iuhatekid gnay
lulesongil awaynes  .)asolulesimeh nad asolules ,ningil skelpmok awaynes( aso
 kutnu naktaafnamid tapad apalek tubares adap tapadret gnay nagnudnaK
.)3102 ,.kkd airafaS( sisilordih sesorp iulalem asokulg iskudorpmem  
 yaker nahab iagabes apalek tubas tares naawemitsiek aparebeB  nial aratna asa
 gnukudnem nad nagnukgnil hamar gnay mala tisopmok urab nahab naklisahgnem
 ialin ikilimem gnay kudorp idajnem apalek tubas tares nataafnamep nasagag
 aideM .)0102 ,nidusmaS nad nimA( iggnit gnay igolonket nad imonoke  taepocoC
im irop ikilimem  aggnihes raseb hibel ria nakareg tabmahgnem upmam gnay ork
 .)5102 ,saimereY nad nawarI( iggnit hibel ria naaidesretek nakbabeynem
 kitsiretkaraK  taepococ  .tauk nagned ria napmiynem nad takignem upmam




 )P( ropsof nad )N( muirtan ,)K( muilak ,)gM( muisengam ,)aC( muislak itrepes
.)5102 ,inayruS(  
sikaP gnataB .2.4.2  
  ,rasak taresreb gnatab ikilimem gnay mlap sinej nohop nakapurem sikaP
ka sesorpid nad gnabet id halet gnay sikap gnatab nagnotop naklisahgnem na -
 nakataynem )6002( itnayajiW .manat aidem kutnu nakanugid tapad gnay nagnotop
atar nakirebmem muiruhtna namanat adap sikap aidem awhab -  nuad halmuj atar
nial naukalrep gnidnabid talikgnem hibel nuad anraw nad raseb hibel  
 nakrasadreB   sikap gnatab utiay 2 idajnem nakadebid sikap gnatab aynanraw
 iagabes nakanugid mumu hibel matih sikap gnataB .talekoc sikap gnatab nad matih
 aut hadus gnay sikap namanat irad lasareb matih sikap gnataB .manat aidem
atih sikap gnataB .gnirek hibel aggnihes  licek nagnotop idajnem kutnebid hadum m
 kitsiretkaraK .)0102 ,iridnaM inaT ayraK miT( sikap nahacac iagabes lanekid nad
 hadum gnay ayntafis nakanerakid sikap gnatab aidem naluggnu idajnem gnay
ti nialeS .kiab gnay esaniard nad isarea ikilimem ,ria takignem  sikap gnatab ,u
.)5102 ,inayruS( namanat raka helo submetid hadum aggnihes kanul rutsketreb  
makeS gnarA .3.4.2  
  iagabes inatep nakanugid gnires gnay nahab nakapurem makes gnara aideM
nahab anerak nakgnutnugnem tagnas ini aideM .kinopordih manat aidem nahab  
 aggnihes nagnir nad harum hibel fitaler agrah ,tapadid hadum nakanugid gnay
 )5102( ,inayruS turuneM .)9002 ,.kkd ansayuZ( nakhadnipid nad awabid hadum
 manat aidem narupmac iagabes makes gnara nakanuggnem gnay naitilenep kaynab
rep padahret aynhuragnep nad  tafis ikiabrepmem tapad anerak ,namanat nahubmut
 gnarA .namanat igab isirtun natural takignem tapad atres hanat aimik nad kisif
 nM ,mpp 081 eF nad %59,0 aC %13 OK ,%51 OP ,%23,0 N gnudnagnem makes
aubmem gnay )C( nobrak atres 8,8 Hp nad mpp 1,41 nZ ,mpp 08  idajnem ini aidem t
 .rubmeg  
  natural atres ria takignem nad nahanem naupmamek ikilimem makes gnarA
 raka helo paresid tapad arah rusnu aggnihes ,kiab gnay esniard nakatpicnem ,arah
  .)8002 ,lanirfayS nad anivliS( emsilobatem kutnu naktaafnamid nad namanat




 ayad ikilimem nad rasak rutsketreb idap makes gnarA .anrupmes kadit narakabmep
irop tapadret anerak ,iggnit gnay pares -  upmam aggnihes raseb hibel gnay irop
y arah rusnu pareynem  .)5102 ,saimereY nad nawarI( aynratikesid ada gna
 iggnit Hp ,fitkefe araces irahatam ranis isbrosbagnem tapad matih gnay aynanraW
 5,8( -  nad iretkab aynsusuhk tikaynep huragnep nakgnalihgnem tapad atres )0,9
.)0102 ,iridnaM inaT ayraK miT( amlug  
  hanat malad arah rusnu aratnemes napmiynep iagabes isgnufreb makes gnarA
 akitek naksapelid hadum tagnas naka nad ria helo icucret hadum kadit aggnihes
 itrepes isgnufreb makes gnara naikimed nagned ,namanat raka helo nakhutubid
etiloez tafisreb makes gnarA .   ria nahanem pukuc nad rotok kadit ,nagnir ,suorop
 .)0102 ,nidusmaS nad nimA(  
idaP makeS .4.4.2  
 ( ijib tiluk halada idap makeS avitas azyrO  idap makeS .gniligid hadus gnay )
 ,hatnem makes nad rakab makes apureb manat aidem iagabes nakanugid gnay
m aynaudek  iagabes )5102( ,inayruS turuneM .amas gnay satisorop takgnit ikilime
 aggnihes hanat rutkurts nakiabrep malad gnitnep narepreb aynaudek manat aidem
 hatnem makeS .kiab hibel idajnem manat aidem id esaniard nad isarea metsis
nem hadum utiay nahibelek ikilimem  iaynupmem ,kupal hadum kadit ,ria takig
 ,lapmuggnem hadum kadit nad namanat nakhutubid gnay )K( muilak rebmus
.anrupmes nagned hubmut tapad namanat raka aggnihes   
  ,nakukalid halet gnay kinopordih naitilenep aparebeb nakrasadreB
dem macam awhab nakkujnunem  nad nahubmutrep padahret huragnepreb tadap ai













EDOTEM NAD IRETAM .III  
 .1.3  utkaW nad tapmeT  
 imonorgA muirotarobaL id nakanaskalid ini naitileneP  igolotsorgA nad  ,
U ,nakanreteP nad nainatreP satlukaF  satisrevin I  iregeN mals uS  misaK firayS natl
hneerG nad  .RIU udapreT nainatreP tinU mraF orgA ARIU arutlukitroH esuo
.9102 inuJ iapmas teraM nalub irad ialumid nalub 3 amales nakukalid ini naitileneP  
 
 .2.3   talA nad nahaB  
  halada naitilenep malad nakanugid gnay nahaB  utiay  iakap pais arah natural
xiM BA isirtun  tnalpdooG  sateirav numitnem namanat hineb ,iames aidem ,ria ,
wollawS gnirpS  ,  ,taepococ  gnay talA .idap makes nad makes gnara ,sikap gnatab
naitilenep malad nakanugid   ,silut tala ,TFN kinopordih metsis natalarep utiay ini
 nad ruku saleg ,gnoros akgnaj ,rija ,naiameynep hadaw ,retem CE ,retem Hp
.latigid nagnabmit  
 
 .3.3  naitileneP edoteM  
  nakanuggnem nagned nemirepske naitilenep nakapurem ini naitileneP
agnacnaR edotem ( igabreT kateP n tolP tilpS  rotkaf aud irad iridret gnay lairotkaf )
.nagnalu tapme nad  
 farat 3 irad iridret gnay )K( xiM BA isartnesnoK naukalrep halada amatu rotkaF
:utiay )fitareneg( G nad )fitategev( V isirtun nairebmep esaf 2 nad  
  %05 =1K  lm 5,1 =1V( /  ;L lm 3 =1G L/ ) 
  %001 =2K  lm 3 =2V( L/  ;  lm 6 =2G L/  )  
%051 =3K  5,4 =3V(  lm 9 =3G ;L/  lm L/ ) 
:utiay ,farat 4 irad iridret gnay ,)M( manaT aideM naukalrep halada kateP kanA  
 =1M taepocoC  
 sikaP gnataB =2M  
 makeS gnarA =3M  
 idaP makeS =4M  
 p isanibmok 21 tapadreT  ilak 4 kaynabes gnaluid naukalrep paites ,naukalre
naabocrep nautas 84 tapadret aggnihes  )1.3 lebaT(  naabocrep nautas paites adaP .




naukalreP isanibmoK .1.3 lebaT  
naukalreP  K1 K2 K3 
M1 K1M1 K2M1 K3M1 
M2 K1M2 K2M2 K3M2 
M  3  K1M3 K2M3 K3M3 
M4 K1M4 K2M4 K3M4 
( igabreT kateP nagnacnaR ledoM tolP tilpS  iwaluA( turunem akitsitatS araces )
:tukireb iagabes )7102 ,.kkd  
ρ + μ = jiY k α + i δ + ji  β + j )βα( +  ji ε + kji  
:nagnareteK   
ek farat K rotkaf adap natamagneP =       jiY - ek farat M rotkaf i - ek nagnalu nad j -  k  
i a ... ,3 ,2 ,1 =  
j b ... ,3 ,2 ,1 =  
k r ... ,3 ,2 ,1 =  
µ   mumu naataR =  
ρk ek nagnalu uata kopmolek huragneP = -k 
αi ek farat K rotkaf huragneP = -i 
δ ji  talag huragneP =  amatu katep  
βj ek farat M rotkaf huragneP = -j 
)βα( ji  ek farat K rotkaf iskaretni huragneP = - ek farat M rotkaf nad i -j 
ε kji  katep kana talag huragneP =  
 
.4.3    naitileneP naanaskaleP  
 kinopordiH metsiS nad nahaL napaisreP .1.4.3  
 al halada nakanugid gnay nahaL  hadus nad ratad ifargopot ikilimem gnay nah
 .gnusgnal araces irahatam ayahac anekret kadit namanat aggnihes ,nagnuan irebid
.nagnuan hamur malad id hisreb nad ipar nususret hadus kinopordih apip gnalaT  
h metsiS TFN kinopordi   .1.3 rabmaG adap tahilid tapad  
 




hineB naiamesreP nad manaT aideM napaisreP .2.4.3  
 utiay ini naitilenep malad nakanugid gnay manat aideM  ,taepococ  gnatab
idap makes nad makes gnara ,sikap  .  aideM c  ,taepoco a nad sikap gnatab  makes gnar
 makeS .nakpaisid hadus gnay topten malad ek nakkatelid aidem ,icucid ulrep kadit
 idap  agit kaynabes hisreb ria nagned ihasabid aidem ulal ,kab malad ek nakkatelid
 ini ,kudaid ulal ilak hisreb nad narotok irad sabebret aidem raga nakukalid  . aiteS  p
ek nakkusamid manat aidem  .naukalrep halmuj nagned iauses topten malad  
 aidem adap iames id numitnem hineB  ,loowkcor naidumek   labetes gnotopid
 2 - mc 2 x mc 2 naruku nagned mc 3 elid hineB .  1 kaynabes aidem adap nakkat  ijib
bmem arac nagned manat gnabulrep  namaladek aggnih aynnakmane ±  hineB .mc 5,0
 nagned aidem ihasab ,sipit araces aidem nagned ilabmek putut id  nakanuggnem
yarps  gnay   ria isireb  asaib  nakukalid ini naiamesreP .babmel aggnih  aggnih  tibib
 halet .nuad ialeh 5 ikilimem  
BA naturaL nataubmeP .3.4.3  xiM  
 xiM BA kinopordih isirtun nataubmep araC )2 naripmal(   nagned utiay
 A kots nakturalem  gk 5,2 kaynabes  B kots nad  gk 5,2  hadaw adap ria L 5 malad ek
naukalrep iauses isirtun hadaw malad ek nakkusamid natural audeK .hasipret   adap
naitilenep  ayntujnales ,  nakukalid  8,5 rasebes ria adap Hp narukugnep -  CE nad 4,6
75,0  -  1,3 Sm    .naitilenep namanat rumu nad nahutubek nagned nakiausesid gnay  
namananeP nad tibiB nahadnimeP .4.4.3  
  nuad ialeh 5 ikilimem gnay tibib nakhadnimem nagned nakukalid namananeP
reb gnay naiamesrep topten yart irad irah 81 rumu  gnay topten nakhadnimeM .
TFN apip gnabul adap aynmananem uata naktapmenem nad topten yart id adareb , 
 .isirtun natural nagned isiid halet gnay gnalat nad manat aidem nagned iauses
sesid namananep sugilakes natapmeneP  paites nakacagnep nagned nakiau
.nakutnetid halet aynmulebes gnay naukalrep isanibmok  
5.4.3  .  namanaT naarahilemeP  
  numitnem namanat naayadidubmep amales nakukalid gnay natawarep sesorP
 ,namanat tikaynep nad amah nailadnegnep ,amlug nahisrebmep itupilem




 ratikesid adareb gnay amlug gnaubmem nad tubacnem utiay launam araces
 .nagnat nakanuggnem nagned namanatrep  
  amah nailadnegneP  taas adap nakukalid  namanat adnat tahilret -  adnat
nares  ini nailadnegneP .nuad koroggnep talal itrepes amah nag  nakukalid  araces
 nagned utiay launam  gnotomem T .aynrakabmem nad gnaresret gnay nuad  akij ipate
 nagnares aynkaynab nikames  amah  iwaimik araces nailadnegnep nakukalid akam
 adisitkesni nakanuggnem  peniporp .)l/g 4( %07  
  CE nakanuggnem irah paites nakukalid isirtun kab malad CE nakecegneP
 nairebmep nakukalid naka akam ,naukalrep nagned iauses kadit CE akiJ .retem
 nahabmanep  naanuggneP .isirtun natural  numitnem namanat kutnu xiM BA isirtun
af 2 igabid  ,es  utiay males fitategev esaf 51 a   amales fitareneg esaf nad irah 83   .irah  
  hubmut tapad namanat raga nakukalid ini ,rija irebid aguj numitnem namanaT
 kinopordih gnalat adap nakkatetelid rijA .hararet aynnatabmarep nad surul nagned
nisam isisid takiid nad g-  .surul kaget kiratid rija ulal ,topten gnisam  
 
.5.3   numitneM namanaT nenaP  
   13 rumu adap nenapid ialum wollawS gnirpS sateirav numitnem namanaT
 utkaw lavretni nagned TSH 35 iapmas iapmas 3 nanenamep   nenapiD .ilakes irah 4
nenap airetirk ikusamem halet uata lamiskam nahubmutrep iapacnem namanat taas  
numitnem namanat iric nagned , -  uajih anrawreb haub tiluk naakumrep ikilimem iric
irud ayngnalih nad aut - mitnem namanat nenaP .haub tiluk adap ada gnay irud  nu
 ,irah eros adap nakukalid  ratikes  00.71 lukup -  arac nagned nakukalid ,BIW 00.81
 .gnitnug nakanuggnem haub iakgnat gnotomem  
 
.6.3    natamagneP  
.1.6.3  )mc( namanat iggniT  
 hubmut kitit iapacnem aggnih gnatab lakgnap irad rukuid namanat iggniT
matu gnatab  .naretem nakanuggnem a  namanat iggnit nahubmutrep natamagneP
 kinopordih gnalat adap TSH 35 iapmas TSH 7 rumureb namanat taas nakukalid
 .ilakes irah 7 tatac id nad itamaid namanat iggnit nahubmutreP .TFN  nalibmagneP
 atad  retemarap libmaid namanat iggnit  aas naitilenep rihka t  )TSH 35(  rihkaret atad ,




)mc( gnatab retemaiD .2.6.3  
 uluhadret gnatab rukugnem nagned nakukalid gnatab retemaid narukugneP
rad mc 4 utiay siraggnep nakanuggnem  haletes ,namanat gnatab sata ek raka rehel i
.gnoros akgnaj nakanuggnem nagned rukuid namanat gnatab uti   natamagneP
 TSH 7 rumureb namanat taas nakukalid namanat gnatab retemaid nahubmutrep
atab retemaid nahubmutreP .TFN kinopordih gnalat adap TSH 35 iapmas  gn
 .ilakes irah 7 tatac id nad itamaid namanat  atad nalibmagneP  retemaid retemarap
 gnatab libmaid namanat  naitilenep rihka taas  )TSH 35(  natamagnep rihkaret atad ,
 .naukalrep irad huragnep tahilem kutnu kitsitats araces sisilanaid  
natrep haub halmuJ .3.6.3 )haub( nama  
  namanat haletes anahredes araces gnutihid manat gnabulrep haub halmuJ
 .numitnem namanat nenap airetirk nagned haub naklisahgnem  atad nalibmagneP
as itamaid namanatrep haub halmuj iapmas TSH 13 rumureb namanat ta  p  nena
 ataD .)TSH 35( numitnem namanat rihkaret  sisilanaid haub halmuj natamagnep
.naukalrep irad huragnep tahilem kutnu kitsitats araces  
 )g( haubrep haub toboB .4.6.3  
 naka haubrep haub toboB   nakanuggnem nagned nenap haletes gnabmitid
 namanat taas itamaid haubrep haub tobob atad nalibmagneP .latigid nagnabmit
 TSH 13 rumureb iapmas  numitnem namanat rihkaret nenap taas  )TSH 35(  ataD .
utnu kitsitats araces sisilanaid haubrep haub tobob natamagnep m k  huragnep tahile
.naukalrep irad  
 .5.6.3 B tobo   haub )g( namanatrep  
 B  tobo  haub gnisam adap haub gnabminem nagned gnutihid -  namanat gnisam
nagnabmit nakanuggnem   .latigid  itamaid namanatrep haub tobob atad nalibmagneP
 TSH 13 rumureb namanat taas iapmas   taas numitnem namanat rihkaret nenap   35(
)TSH  kutnu kitsitats araces sisilanaid namanatrep haub tobob natamagnep ataD .
.naukalrep irad huragnep tahilem   
)mc( haub gnajnaP .6.6.3  
  adap ialumid siraggnep nakanuggnem nenap haletes rukuid haub gnajnaP
 haub lakgnap  taas itamaid haub gnajnap atad nalibmagneP .haub gnuju aggnih




 huragnep tahilem kutnu kitsitats araces sisilanaid haub gnajnap natamagnep ataD
.naukalrep irad  
 haub retemaiD .7.6.3 )mc(  
  nakukalid natamagneP   .gnoros akgnaj nakanuggnem nagned nenap haletes
 taas itamaid nad haub hagnet naigab adap libmaid haub retemaid narukugneP
 TSH 13 rumureb namanat iapmas  numitnem namanat rihkaret nenap taas  )TSH 35(  .
haub retemaid natamagnep ataD   huragnep tahilem kutnu kitsitats araces sisilanaid
naukalrep irad  
 
)lm( raka emuloV .8.6.3  
numitnem namanat rihkaret nenap taas adap itamaid namanat raka emuloV  
)TSH 35(  nagned rukuid raka emuloV .tinem 51 ratikes naknigna gnirekid haletes ,
ku saleg ,arac  raka ayntujnales )1V( rukuid ria emulov naidumek ria nagned isiid ru
 .)2V( rukuid ilabmek ria emulov naidumek tubesret ruku saleg maladek nakusamid
2V = sumur nagned gnutihid raka emulov natamagneP  -  .1V  natamagnep ataD
 araces sisilanaid raka emulov .naukalrep irad huragnep tahilem kutnu kitsitats  
 
.7.3   ataD sisilanA  
  sisilana nakanuggnem nagned kitsitats araces haloid natamagnep lisah ataD
).2.3 lebaT( hasipreT kateP nagnacnaR magar kidis  












gnutiH F  
)%( lebaT F  
50.0  10.0  
kopmoleK  r( - )1  )K(KJ  )K(TK  )K(TK )a(GTK/    
K k( - )1  KKJ  KTK  )M(TK )a(GTK/    
)a(talaG  r( - k( )1 - )1  KJ  )a(G  )a(GTK     
M m( - )1  MKJ  MTK  b(GTK/)M(TK )   
.K M k( - m( )1 - )1  MK KJ  MK TK  b(GTK/)MK(TK )   
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:nagnareteK   
...Y   = )KF( iskeroK rotkaF 2 
                 mkr   
  = )TKJ( latoT tardauK halmuJ YΣ kji 2 – KF  
 = )UKJ( kopmoleK tardauK halmuJ  Σ Yk..2 – FK 




 tardauK halmuJ naukalreP    = )KKJ( amatU kateP ΣYk2 – FK 
                                                  mr  
 tardauK halmuJ naukalreP  Y Σ = )MKJ( naigaB kateP j2 – FK 
                                         kr  
isanibmoK tardauK halmuJ  lreP nauka  jiYΣ = )MKKJ(   2 – FK 
                                          r 
MKKJ = ))a(GKJ( K rotkaf talaG tardauK halmuJ  –  UKJ – KKJ  
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GTK �a� %001 x  
                             X 
neisifeoK  namagareK  ( KK �b�) � � GTK �b� %001 x  
                                 X  
  > gnutih F( atayn gnay naadebrep tapadret magar kidis sisilana lisah alibapA
 TRMD iju ledoM .%5 farat adap TRMD iju utiay tujnal iju nakukalid akam )lebat F
 :utiay )0002( idapusortsaS turunem  
  R =αTRMD )α ,v ,p(  � GTK /r 
 :nagnareteK  
 α   atayn iju faraT  =  
 ρ   naukalrep aynkaynaB  =  
 v   talag bd  =  
 R   p  = -1 
 r    nagnalU  =  















 PUTUNEP .V  
 .1.5   nalupmiseK  
 .1 rtnesnok naukalrep adap iskaretni tapadret kadiT  xiM BA natural isa  nad
.natamagnep retemarap aumes padahret kinagro manat aidem  
 .2  nagned xiM BA isirtun nairebmeP  farat  %05  lisah nakirebmem upmam
 adap kiabret  nahubmutrep  ,haub gnajnap ,gnatab retemaid ,namanat iggnit
 ,haub retemaid obob  nad haubrep haub t obob t namanatrep haub  .  
3  .  kinagro manat aidem naanuggneP  utiay kiabret  ,taepococ  sikap gnatab  nad
makes gnara , nakanerakid   amas gnay nopser ikilimem padahret  aumes  
.natamagnep retemarap  
 
 .2.5   naraS  
  naitilenep nakukalid ulrep utiay ini naitilenep irad nakirebid tapad gnay naraS
 nagned numitnem namanat adap tujnal hibel  isartnesnok narujna natural   xiM BA
 nad %05 farat kinagro manat aidem ,  adap ipatet  metsis adebreb gnay kinopordih  
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.rassakaM .niddualA NIU igolonkeT  
 
.N nad itawrabmA .E ,.F.N ,inaiqziR  nad sisoD huragneP .7002 .onowuY .W
D sicnuB lisaH nad nahubmutreP padahret COP nairebmeP isneukerF  narata
 .hadeR  ,nagnukgniL nad hanaT umlI lanruJ 34 :)1(7 - .35  
 
.I ,hadioR  .kinopordiH metsiS nakanuggneM nagned nahaL nataafnameP .4102 .S
oworonoB gnugagnuluT satisrevinU lanruJ 341 :)2(1 , - .051  
 
 .5002 .inramuS .N nad R ,inailsoR ned naruyaS namanaT ayadiduB  metsiS nag
 .kinopordiH .lah 82 .gnudnaB .naruyaS namanaT naitileneP ialaB  
 
 .4991 .R ,anamkuR  .numitneM ayadiduB .lah 66 .atrakaygoY .suisinaK  
 
.T nad itawaidI .N ,.S ,airafaS  miznE narupmaC sativitkefE .3102 .harahaZ .A
 irad esaluleS  regin sulligrepsA  nad  ieseer amredohcirT  malad
 .apaleK tubaS tartsbuS sisilordihgneM  ,KKJ lanruJ 64 :)1(2 - .15  
 
.C nad B.F ,yrubsilaS  .5991 .ssoR .W  .3 diliJ nahubmuT igoloisiF  .sserP BTI




( yockaP namanaT lisaH nad nahubmutreP ijU .7102 .ainuJ nad L ,odiraS sarB  acis
apar   .kinopordiH metsiS adap riaC kinagrO kupuP nairebmeP nagned ).L
 ,rofirgA lanruJ 56 :)1(61 - .47  
 
.N nad Y ,ortsaS  .6102 .hamhkoR .A  .naatokreP id naruyaS kinopordiH  ialaB
.lah 82 .atrakaJ .)PTPB( nainatreP igolonkeT naijakgneP  
 
.C ,kuruadiS  isartnesnoK huragneP .3102 .uluputipaN .J nad gnitniG .J ,.O  nad
t nohpetE isakilpA isneukerF  namanaT iskudorP nad nahubmutreP padahre
( numitneM suvitas simucuC   .).L  lanruJ  ,igolonketokeorgA 45 :)1(2 -  .36  
 
.V ,gnibmohiS  huragneP .8102 .A upuP sisoD nairebmeP t negortiN k  lisaH padahre
( numitneM sateiraV agiT nahubmutreP nad  suvitas simucuC  .).L  .ispirkS
.rebmeJ .rebmeJ satisrevinU nainatreP satlukaF  
 
 nad manaT muideM iagabreB naanuggneP .8002 .lanirfayS nad F ,anivliS
ubmutreP adap riaC kinagrO kupuP isarnesnoK  numitneM iskudorP nad nah
( gnapeJ suvitas simucuC   .kinopordiH araces ).L  ,ugaS lanruJ 7 :)1(7 - .21  
 
peK huragneP .0102 .I ,itawakuS t kinagrO isirtuN naturaL natake  padahre
( naliaK ybaB lisaH nad nahubmutreP eaecarelo acissarB   )arbalG oblA .raV
 iagabreB adap  kinopordiH metsiS nagned manaT aideM isisopmoK
 .tartsbuS  .ispirkS .atrakaruS .teraM salebeS satisrevinU nainatreP satlukaF  
 
 kinopordiH nagned tipmeS nagnarakeP natafnameP .7102 .raziN .R nad hanitruS
 .urabnakeP id anahredeS araysaM adapek naidbagneP lanruJ  ,tak  :)2(32
472 - .872  
 
 .5102 .R ,inayruS  .hanaT apnaT namanaT ayadiduB kinopordiH  .articrA
.lah 191 .atrakaygoY  
 
.M ,ojdetuS  .8002 .M  .nakupumeP nad kupuP lah 271 .atrakaJ .atpiC akeniR  
 
abreB huragneP .2102 .itawansA nad hisgninawruP ,.A ,nidusmayS macaM iag  
t lakoL emsinagroorkiM  gnureT namanaT lisaH nad nahubmutreP padahre
 .laivullA hanaT adap  ,nainatreP umlI lanruJ 122 :)2(71 - .722  
 
 .0102 .iridnaM inaT ayraK miT kinopordiH araceS ayadiduB namodeP  asnauN .
.lah 061 .gnudnaB .ailuA  
 
d anaskaL .D .D ,.M ,aliafuT  mayA narotoK sopmoK isakilpA .4102 .malA .S na
( numitneM namanaT lisaH naktakgnineM kutnu  suvitas simucuC  id ).L
 .masaM hanaT  ,sonketorgA lanruJ 021 :)2( 4 - .721  
 
 rumU nad negortiN rasaD kupuP nairebmeP taaS naijaK .9002 .C ,itawonosaW




( tamoT namanaT nahubmutreP naktakgnineM .1102 .C ,itawonosaW  nocisrepocyL
mutnelucse  .kinopordiH ayadiduB metaiS nagned )  ,rogiforgA lanruJ  :)1(4
12 -  .82  
 
.Y nad ajarnabmuL .J ,.A.A ,ayajiW  ijU .5102 .gnitniG .C  kupuP sativitkefE
 padahret kinagronA kupuP nagned aynisanibmoK nad sofortinonagrO
( numitneM namanaT iskudorP nad araH napareS ,nahubmutreP  simucuC
 suvitas  .gneneM gnudeG lositlU hagnaT id audeK manaT misuM adap ).L
 ,akiporT ketorgA lanruJ 904 :)3(3 -  .124  
 
ododiW .W nad A ,inayajiW  aparebeB satilauK naktakgnineM ahasU .5002 .
 .kinopordiH ayadiduB metsiS nagned tamoT sateiraV  umlI lanruJ
 ,nainatrep 77 :)1(21 -  .38  
 
.A nad E ,itnayajiW  sateiraV auD iskudorP nad nahubmutreP .3102 .alisuS .D
( tamoT  mutnelucse nocisrepocyL  nagned kinopordiH araces ).lliM
 .manaT aideM isartnesnoK aparebeB  ,itrohorgA luB lanruJ )1(1 401 : - .211  
 
.I nad artuP .G.A.A ,.I.T.K ,netniW  nad nahubmutreP snopseR .6102 .ajdrasiW .P
( numitneM lisaH suvitas simucuC  ukalreP tabikA ).L  nad sateiraV na
 .nomakeD TPZ isartnesnoK arawS cenaG lanruJ 19 :)2( 01 , - .101  
 
2 .hailraD nad S ,hisgninayruW t idaP makeS aideM huragneP .210  padahre
 toP saiH namanaT nahubmutreP mullyhpihtapS  .  ,saiH naT leneP luB lanruJ
911 :)2(2 -  .921  
 
 .L ,.S ,idaY sakgnameP huragneP .2102 .niddurabaS .L nad anumiraK  nad na
t kinagrO kupuP nairebmeP  numitneM namanaT iskudorP padahre
( suvitas simucuC   .).L  ,imonorgA naitileneP lanruJ 701 :)2(1 - .411  
 
Y .R ,ailu  manaT aideM huragneP .8102 .D t  lisaH nad nahubmutreP padahre
aT ( yrrehC tamoT naman mutnelucse mucisrepocyL  .TFD edoteM adap )
 .ispirkS  nakanreteP nad nainatreP satlukaF  .misaK firayS natluS NIU
.urabnakeP  
 
.A nad dnalsI ,.Q.R ,yraZ  nad uhaT riaC habmiL nataafnameP .8102 .ailuY .E
 helo isirtuN iagabes xiM BA isirtuN ( numitneM namanaT  avitas simucuC
 .kinopordiH araces ).L atrepaF moJ lanruJ 11 :)2(5 , - .51  
 
 .3102 .nianrakluZ siporT naruyaS ayadiduB .lah 912 .atrakaJ .araskA imuB .  
 
( numiteK nopseR .1102 .U ,anayluZ  suvitas simucuC  ).L t  nairebmeP padahre
ad sisoD isanibmoK  .nasateG id ipaS narotoK kutneB macaM n  .ispirkS
.atrakaruS .teraM salebeS satisrevinU nainatreP satlukaF  
 
ansayuZ  sateiraV agiT lisaH nad nahubmutreP .9002 .aniflA .S nad nutiaZ ,
( numitneM  suvitas simucuC  .utnetreT kinopordiH muideM adap ).L  lanruJ




numitneM namanaT ispirkseD .1 naripmaL  
sateirav sineJ     wollawS gnirpS :  
naahasureP     nawiaT ,dtL .etP deeS uoY nwonK :  
halislliS     557 : -5- 24 - 081 X )f( 1 - 51 - )m( 2  
 sateirav nagnoloG    laggnut gnalis adirbiH :  
 agnubreb ialum rumU    51 : -  irah 71 manat haletes  
 nenap ialum rumU     92 : - manat haletes irah 23  
 hubmut epiT     rulus nagned surut adap tabmareM :  
 gnatab kutneB    sirdniliS :  
 gnatab retemaiD     9,0 : - mc 2,1  
 gnatab anraW     uajiH :  
nuad anraW     aut uajiH :  
 nuad naakumreP    b ,rasaK : ulubre  
 agnub kutneB     gnatniB :  
 agnub atokham halmuJ   ialeh 5 :  
 agnub anraW     gninuK :  
 namanatrep haub halmuJ    81 : - haub 42  
 adum haub anraW    uajiH :  
 aut haub anraW    aut uajiH :  
 haub kutneB     sirdniliS :  
 haub iruD     gnaraJ :  
 haub siraG     : adum uajiH  
 haub narukU      32 gnajnaP : -  0,4 retemaid ,mc 23 - mc 9,5  
 haub rutskeT     hayneR :  
 haub lakgnap asaR    sinaM :  
 haub nasarekeK    sareK :  
 haub tareB      49 : - g 511   
haub lisaH      34 : - ah/not 54  
 ramak uhus adap napmis ayaD   01 : - irah 51   
  hadner naratad id kiab nagned isatpadareB :                                          nagnareteK
 5 aiggnitek nagned iggnit iapmas -  m 058
 najuhgnep nad uaramek misum adap lpd  
aynupmem ,iggnit iskudorp ,hajneg rumU :                   sateirav naluggnueK  i
 helo nakbabesid gnay tikaynep nanahatek
 suriv  





 .2 naripmaL nataubmeP   xiM BA isirtuN narakaT tnalpdooG  
 gk 5,2 A kotS nakturaleM  ria L 5 malad ek  
 gk 5,2 B kotS nakturaleM  ria L 5 malad ek  
un kab malad riA  L 04 = naitilenep isirt  
 
k nataubmep araC sno  isirtun isartne  :kinopordih  
 %05 isirtuN isartnesnoK .a  
 fitategeV asaM  >=   lm 5,1 1 malad nakturalid B kots lm 5,1 + A kots  L reti   ria  
 fitareneG asaM  >=   ria retiL 1 malad nakturalid B kots lm 3 + A kots lm 3  
 .b  %001 isirtuN isartnesnoK  
 fitategeV asaM  >=   ria retiL 1 malad nakturalid B kots lm 3 + A kots lm 3  
 fitareneG asaM  >=   ria retiL 1 malad nakturalid B kots lm 6 + A kots lm 6  
 .c %051 isirtuN isartnesnoK  
 fitategeV asaM  >=   B kots lm 5,4 + A kots lm 5,4  ria retiL 1 malad nakturalid  
 fitareneG asaM  >=   ria retiL 1 malad nakturalid B kots lm 9 + A kots lm 9  
  
    B kotS                                   A kotS  
                  
 
                    










































































































talaL amaH gnaresreT namanaT nuaD        amaH gnaresreT namanaT nuaD  









































        gnataB retemaiD narukugneP     hauB halmuJ numitneM  
                                          namanaT  














         nagnabmineP  toboB hauB           eP hauB toboB nagnabmin  








         





















5 naripmaL )mc( namanaT iggniT magaR kidiS lisaH .  
KF  5019433  
TKJ  463151  
UKJ  1532  
KKJ  69608  
MKJ  4151  
MKKJ  72169  
)a(GKJ  97031  
M*K KJ  ,5595 40  
)b(GKJ  86774  
  
KS  BD  KJ  TK  F- tih  F- lebaT  %5 batF  %1 batF  
kopmoleK  3 ,1532 32  ,387 47     
K 2 ,69608 92  ,84304 41  ,81 6 **  ,5 41  ,01 29  
)a(talaG  6 ,97031 12  ,9712 78     
M 3 ,3151 09  ,405 36  ,0 09 nt  ,2 69  ,4 06  
M X K  6 ,5595 40  ,299 75  ,0 65 nt  ,2 64  ,3 55  
)b(talaG  72  ,86774 13  ,9671 02     
latoT  74  ,363151 89      
KK  ,51    29  
 
 naukalreP padahret TRMD tujnaL ijU  
 P = )R( karaJ ialiN -  3 = 1 - 2 = 1  
P 2 3 
 )6 ,2( karaJ ialiN  064,3  685,3  
 




  064,3 =   ᵡ √ 712 9, 868
4
 873,04 =  
TRMD  2 5,0 P =   )GBD :P(  ᵡ √
GTK
r
  685,3 =   ᵡ √ 712 9, 868
4
 848,14 =  
.1  atar ialiN - TRMD + 1K atar  1  88,213 gnatneR( 62,353 = 873,04 + 88,213 =
)a = 62,353  aggnih  
.2  atar ialiN - TRMD + 2K atar  2  00,762 gnatneR( 58,803 = 848,14 + 00,762 =
)b = 58,803  aggnih  
 naukalreP  ataR -  atar  pirksrepuS  
%05  88,213  a 
%001  00,762  b 





6 naripmaL )mc( gnataB retemaiD magaR kidiS lisaH .  
KF  ,54 70  
TKJ  ,0 25  
UKJ  ,0 20  
KKJ  ,0 91  
MKJ  ,0 20  
MKKJ  ,0 32  
)a(GKJ  ,0 20  
M*K KJ  ,0 50  
)b(GKJ  ,0 12  
 
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,0 320  ,0 800     
K 2 ,0 091  ,0 590  ,62 52 **  ,5 41  ,01 29  
)a(talaG  6 ,0 220  ,0 400     
M 3 ,0 610  ,0 500  ,0 86 nt  ,2 69  ,4 06  
M X K  6 ,0 450  ,0 010  ,1 31 nt  ,2 64  ,3 65  
)b(talaG  72  ,0 512  ,0 800     
latoT  74  ,0 125      
KK  ,9 12  
 
 naukalreP padahret TRMD tujnaL ijU  
 P = )R( karaJ ialiN -  3 = 1 - 2 = 1  
P 2 3 
 )6 ,2( karaJ ialiN  064,3  685,3  
 




  064,3 =   ᵡ √0, 6300
4
 9150,0 =  
TRMD  2  )GBD :P( 5,0 P =  ᵡ √
GTK
r
  685,3 =   ᵡ √0, 6300
4
 8350,0 =  
.1  atar ialiN - TRMD + 1K atar  1  + 30,1 =  9150,0 gnatneR( 80,1 =   80,1  aggnih 30,1
)a =  
.2  atar ialiN - TRMD + 2K atar  2  + 99,0 =  8350,0  40,1  aggnih 99,0 gnatneR( 40,1 =
)a =  
 naukalreP  ataR -  atar  pirksrepuS  
%05  30,1  a 
%001  99,0  a 





7 naripmaL  hauB halmuJ magaR kidiS lisaH .  namanatreP )haub(   
 ataD isamrofsnartnoN  
 
 
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,5 32  ,1 47        
K 2 ,1 05  ,0 57  ,0 39  ,5 41  ,01 29  
)a(talaG  6 ,4 38  ,0 08        
M 3 ,3 260  ,1 30  ,0 28  ,2 69  ,4 06  
M X K  6 8, 00  ,1 33  ,1 70  ,2 64  ,3 65  
)b(talaG  72  ,33 5786  ,1 52        
latoT  74  ,65 5213          
















KF  ,643 786  
TKJ  ,65 213  
UKJ  ,5 32  
KKJ  ,1 05  
MKJ  ,3 60  
MKKJ  ,11 65  
)a(GKJ  ,4 38  
M*K KJ  ,8 00  




isamrofsnarT ataD  
KF  ,85 72  
TKJ  ,0 9460  
UKJ  ,0 6600  
KKJ  ,0 4100  
MKJ  ,0 2300  
MKKJ  ,0 1310  
)a(GKJ  ,0 1500  
M*K KJ  ,0 7900  
)b(GKJ  ,0 9830  
  
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,0 6600  ,0 2200        
K 2 ,0 4100  ,0 7000  ,0 38  ,5 41  ,01 29  
)a(talaG  6 ,0 1500  ,0 8000        
M 3 ,0 2300  ,0 1100  ,0 57  ,2 69  ,4 06  
M X K  6 ,0 7900  ,0 6100  ,1 21  ,2 64  ,3 65  
)b(talaG  72  ,0 9830  ,0 4100        
latoT  74  ,0 9460          



















8 naripmaL )g( haubreP hauB toboB magaR kidiS lisaH .  
KF  ,1754543 18  
TKJ  72142 ,2 43  
UKJ  ,6206 26  
KKJ  ,53586 13  
MKJ  ,29113 36  
MKKJ  ,42729 06  
)a(GKJ  ,26181 86  
M*K KJ  ,52363 06  
)b(GKJ  ,92018 15  
 
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,6206 26  ,8002 78     
K 2 53586 , 03  ,76243 56  ,11 23 **  ,5 41  ,01 29  
)a(talaG  6 ,26181 86  ,7203 11     
M 3 ,29113 36  ,79301 45  ,3 64 * ,2 69  ,4 06  
M X K  6 ,52363 06  ,4506 72  ,2 20  nt  ,2 64  ,3 65  
)b(talaG  72  ,92018 15  ,1003 90     
latoT  74  ,272142 33      
KK  ,02 24  
 
 naukalreP padahret TRMD tujnaL ijU  
 P = )R( karaJ ialiN -  3 = 1 - 2 = 1  
P 2 3 
 )6 ,2( karaJ ialiN  064,3  685,3  
 




  064,3 =   ᵡ √ 7203 , 11
4
 575,74 =  
TRMD  2 5,0 P =   )GBD :P(  ᵡ √
GTK
r
  685,3 =   ᵡ √ 7203 , 11
4
 703,94 =  
.1  atar ialiN - 2K atar  TRMD +  1  + 86,603 =  575,74  86,603 gnatneR( 52,453 =
)a = 52,453  aggnih  
.2  atar ialiN - K atar 1 TRMD +  2  + 52,182 =  703,94  52,182 gnatneR( 65,033 =
)a = 65,033  aggnih  
 naukalreP  ataR -  atar  pirksrepuS  
%05  52,182  a 
%001  86,603  a 





 P = )R( karaJ ialiN -  4 = 1 - 3 = 1  
P 2 3 4 
 )6 ,2( karaJ ialiN  064,3  685,3  946,3  
 




  064,3 =   ᵡ √ 1003 , 390
4
  = 93,74  
TRMD  2  )GBD :P( 5,0 P =  ᵡ √
GTK
r
  685,3 =   ᵡ √ 1003 , 390
4
  = 68,84  
TRMD  3  )GBD :P( 5,0 P =  ᵡ √
GTK
r
  946,3 =   ᵡ √ 1003 , 390
4
 79,94 =  
.1  atar ialiN - 2M atar  - TRMD  1  = 59,682  - ,74 93  65,932 =   gnatneR(  65,932   aggnih
 59,682 )a =  
.2  N atar iali - M atar  1 - TRMD  2  =  67,282 -  68,84  = 9,332  0  gnatneR(  09,332   aggnih
 67,282 )a =  
.3  ialiN  atar -  4M atar - TRMD  3  99,872 = -  79,94   aggnih 20,922 gnatneR( 20,922 =
)a =  99,872  
 naukalreP  ataR -  atar  pirksrepuS  
taepocoC  67,282  a 
sikaP gnataB  59,682  a 
makeS gnarA  93,422  b 















9 naripmaL  hauB toboB magaR kidiS lisaH . )g( namanatreP  
 isamrofsnartnoN ataD    
KF  00365052  
TKJ  2310174  
UKJ  371982  
KKJ  248663  
MKJ  15338  
MKKJ  080608  
)a(GKJ  ,460051 05  
M*K KJ  635514  
)b(GKJ  5615043  
 
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,371982 05  ,19369 71        
K 2 248663  124381  ,7 33 * ,5 41  01 , 29  
)a(talaG  6 ,460051 05  ,01052 57        
M 3 15338  ,38772 76  ,0 22 nt  ,2 69  ,4 06  
M X K  6 635514  65296  ,0 55 nt  ,2 64  ,3 65  
)b(talaG  72  5615043  ,711621 22        
latoT  74  2310174          
KK  ,94 51  
 
 naukalreP padahret TRMD tujnaL ijU  
 P = )R( karaJ ialiN -  3 = 1 - 2 = 1  
P 2 3 
 )6 ,2( karaJ ialiN  064,3  685,3  
 




  064,3 =   ᵡ √ 01052 . 57
4
 87,631 =  
TRMD  2  )GBD :P( 5,0 P =  ᵡ √
GTK
r
  685,3 =   ᵡ √ 01052 . 57
4
 87,141 =  
.1  atar ialiN - 2K atar  - TRMD  1  =  57,438 -  87,631 79,796 =  (  gnatneR  79,796
  aggnih  57,438 )a =  
.2  atar ialiN - 1K atar  - TRMD  2  52,117 = -  87,141 74,965 =   gnatneR(  74,965
  aggnih  52,117 )ba =  
 naukalreP  ataR -  atar  pirksrepuS  
%05  52,117  ba  
%001  57,438  a 




isamrofsnarT ataD  
KF  ,973 63  
TKJ  ,2 52  
UKJ  ,0 71  
KKJ  ,0 90  
MKJ  ,0 41  
MKKJ  ,0 43  
)a(GKJ  ,0 80  
M*K KJ  ,0 41  
)b(GKJ  ,1 26  
  
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,0 71  ,0 60     
K 2 ,0 90  ,0 50  ,3 46 nt  ,5 41  ,01 29  
)a(talaG  6 ,0 80  ,0 10     
M 3 ,0 41  ,0 50  ,0 97 nt  ,2 69  ,4 06  
M X K  6 ,0 41  ,0 20  ,0 83 nt  ,2 64  ,3 65  
)b(talaG  72  ,1 26  ,0 60     
latoT  74  ,2 52      
















01 naripmaL )mc( hauB gnajnaP magaR kidiS lisaH .  
KF  ,27432 68  
TKJ  ,979 96  
UKJ  ,74 36  
KKJ  ,122 04  
MKJ  ,27 12  
MKKJ  ,523 25  
)a(GKJ  ,65 84  
M*K KJ  ,691 15  
)b(GKJ  ,583 54  
 
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,74 36  ,51 88     
K 2 ,122 04  ,011   07  ,11 67 **  ,5 41  ,01 29  
)a(talaG  6 ,65 84  ,9 14     
M 3 ,27 12  ,42 70  ,1 96 nt  ,2 69  ,4 06  
M X K  6 ,691 15  ,23 57  ,2 92 nt  ,2 64  ,3 65  
)b(talaG  72  ,583 54  ,41 72     
latoT  74  ,979 96      
KK  ,71   90  
 
 naukalreP padahret TRMD tujnaL ijU  
 P = )R( karaJ ialiN -  3 = 1 - 2 = 1  
P 2 3 
 )6 ,2( karaJ ialiN  064,3  685,3  
 




  064,3 =   ᵡ √9, 314
4
 56,2 =  
TRMD  2  )GBD :P( 5,0 P =  ᵡ √
GTK
r
  685,3 =   ᵡ √9, 314
4
 57,2 =  
.1  ialiN  atar - TRMD + 1K atar  1  + 46,42 =  56,2   aggnih 46,42 gnatneR( 92,72 =
)a = 92,72  
.2  atar ialiN - TRMD + 2K atar  2  + 13,22 =  57,2   aggnih 13,22 gnatneR( 60,52 =
)a = 60,52  
 naukalreP  ataR -  atar  pirksrepuS  
%05  13,22  a 
%001  46,42  a 




11 naripmaL lisaH .  )mc( hauB retemaiD magaR kidiS   
KF  ,5601 21  
TKJ  ,01 57  
UKJ  ,0 26  
KKJ  ,2 46  
MKJ  ,0 07  
MKKJ  ,3 98  
)a(GKJ  ,0 36  
M*K KJ  ,1 05  
)b(GKJ  ,4 66  
 
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,0 26  ,0 12     
K 2 ,2 46  ,1 23  ,21 15 **  ,5 41  ,01 29  
)a(talaG  6 ,0 36  ,0 01     
M 3 ,0 07  ,0 32  ,1 63 nt  ,2 69  ,4 06  
M X K  6 ,1 05  ,0 52  ,1 54 nt  ,2 64  ,3 65  
)b(talaG  72  ,4 66  ,0 71     
latoT  74  ,01 57      
KK  ,9 12   
 
 naukalreP padahret TRMD tujnaL ijU  
 P = )R( karaJ ialiN -  3 = 1 - 2 = 1  
P 2 3 
 )6 ,2( karaJ ialiN  064,3  685,3  
 




  064,3 =   ᵡ √0. 183501
4
  = 182,0  
TRMD  2  )GBD :P( 5,0 P =  ᵡ √
GTK
r
  685,3 =   ᵡ √0. 183501
4
  = 192,0  
.1  atar ialiN - 2K atar  TRMD +  1  = 49,4   + ,0 182   =  122,5  gnatneR(  49,4   aggnih
 122,5 )a =  
.2  atar ialiN - K atar 1 TRMD +  2  = 08,4   + ,0 192   = 190,5   gnatneR( 08,4    aggnih
190,5  )a =  
 naukalreP  ataR -  atar  pirksrepuS  
%05  08,4  a 
%001  49,4  a 




pmaL 21 nari )lm( rakA emuloV magaR kidiS lisaH .   
KF  ,389261 25  
TKJ  ,25671 84  
UKJ  ,082 53  
KKJ  ,61401 36  
MKJ  ,761 25  
MKKJ  ,46221 32  
)a(GKJ  ,7651 42  
M*K KJ  ,933 02  
)b(GKJ  ,1884 35  
 
KS  BD  KJ  TK  F- tih  F- lebaT  
%5 batF  %1 batF  
kopmoleK  3 ,082 53  ,39 54     
K 2 ,61401 36  ,8025 23  ,91 49 **  ,5 41  ,01 29  
)a(talaG  6 ,7651 42  ,162 12     
M 3 ,761 25  ,55 48  ,0 13 nt  ,2 69  ,4 06  
M X K  6 ,933 02  ,65 35  ,0 13 nt  ,2 64  ,3 65  
)b(talaG  72  ,1884 35  ,081 08     
latoT  74  ,25671 84      
KK   70.32  
 
 naukalreP padahret TRMD tujnaL ijU  
 P = )R( karaJ ialiN -  3 = 1 - 2 = 1  
P 2 3 
 )6 ,2( karaJ ialiN  064,3  685,3  
 




  064,3 =   ᵡ √ 162 , 702
4
 89,31 =  
TRMD  2  )GBD :P( 5,0 P =  ᵡ √
GTK
r
  685,3 =   ᵡ √ 162 , 702
4
 84,41 =  
.1  atar ialiN - TRMD + 1K atar  1  + 57,34 = 89,31    = 37,75    aggnih 57,34 gnatneR(
)b = 37,75  
.2  atar ialiN - TRMD + 2K atar  2  + 95,25 =   84,41   aggnih 95,25 gnatneR( 70,76 =
)b = 70,76  
 naukalreP  ataR -  atar  pirksrepuS  
%05  57,34  b 
%001  95,25  b 
%051  74,87  a 
 
